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Acronyms and Abbreviations

Term Description
3-D Three-dimensional
ABD Abandoned
BBLS Barrels. This is the standard unit of measure for liquid volume in the
oil and gas industry. For conversion to gallons or acre-feet:
1 1 barrel =42 U.S. gallons
1 325851 U.S. gallons = 1 acre-foot
1 7,758 barrels = 1 acre-foot
CA California
CalRecycle State of California Department of Resources Recycling and Recovery
CARB State of California Air Resources Board
CCR California Code of Regulations
CCST California Council on Science and Technology
CHsCOOH Acetic acid
District Administrative region within the Division.
Division State of California Division of Oil, Gas & Geothermal Resources
DOC State of California Department of Conservation
DTSC State of California Department of Toxic Substances Control
GWMP Groundwater Monitoring Plan
EIA United States Energy Information Agency
EIR Environmental Impact Report
ft feet
FY Fiscal Year
h Formation Thickness or Depth (units: feet)
H* Hydrogen lon
HCI Hydrochloric acid
HF Hydrofluoric acid
Interim Period January 1, 2014 to June 30, 2015
IWSTN Interim Well Stimulation Treatment Notice
k Formation Permeability (units: millidarcies)
KCI Potassium chloride




Term Description

KDG Khristianovic-Geertsma-de.Klerk (fracture propagation model)
LLC Limited Liability Corporation

SON Statement of Non-Applicability

MD Measured Depth (units: feet)

MOU Memoranda of Understanding

MOA Memoranda of Agreement

No. number

NOP Notice of Preparation

NOV Notice of Violation

NTO Notice to Operators

OAL State of California Office of Administrative Law

OOoIP Original Oil in Place

P3D Pseudo-three-dimensional (fracture propagation model)
PKN Perkins-Kern-Nordgren (fracture propagation model)
psia pounds per square inch

Regional Water Boards

Regional Water Quality Control Boards

SB 4

CA Senate Bill 4 (2013)

SDWA

Safe Drinking Water Act of 1974 (Federal)

State Water Board

California State Water Resources Control Board

TVD Total Vertical Depth (units: feet)
uic Underground Injection Control
USGS United States Geological Survey

Water Boards

State Water Board and Regional Water Boards

WST

Well Stimulation Treatment




Executive Summary

In September 201350vernor Brown signed into law Senate B{68 4, establishing the most
comprehensivaVell Stimulation Treatment (&T) regulatory program in the United Stat8B 4
required the development and implementatiai detailed regulations, preparation of an independent
sciertific study(ISS)preparation of a statewide, programmagavironmental impacteport (EIR)
increa®d interagency collaboration, increased data transparency and public disclosuneregatation
of an annual report to the stategislature.

Prior tothe enactment ofSB 4 the California Department of Conservation (Department), Division of Oil,
Gas, ad Geothermal Resources (Divisitvad begu engaging with stakeholders spring 20120
RSOSt 2L I &RA & O dzguiatio@spnceSBHVRSisigned, the\Divisipnicontinued its
rulemaking efforts to producemergencyegulations for thenterim period (January 1, 20k@une 30
2015)under SB 4These emergency regulations were required ungBr4o provide oversight of WST
while the Division developed permanent regulations that took effect July 1, 2015. The result of the
5A QA aRA2Y Qaocdsdlid adhpieensie seibijulationsthat helpensure well stimulatiorn
Californiais performedsafelyand transparently

This first annualeport isintended to satisfy the legislative requirementsSB 4 but also provides
context and bakground on the development of the WST regulatidPet 1 of thereport summarizes
the WSTenvironmental impact reporthe independent scientific stugyhe growth of Divisionstaff, and
the increasedcollaborationbetween the Division an8tate Water Boal and other agencies. Part 2
provides a summary response to eachiséagive reporting requirement. The appendices include a
timeline of SB 4 implementatiotists the public input opportunities provided during the regulatory
process, and includesbackgound primeron the science of well stimulation.

The following aresome key facts frorthis report:

9 During the interim period, 2,127 WST permits (Interim WST Notices) were approved as complete
for 15 operators. When approved as complete, these permitsalid for 365 days from the
approval date. Approximately 95% of the approved Interim WSTN Notices were for hydraulic
fracturing.

1 With few exceptions, WST were limited geographically to Kern, Kings, and Ventura counties in
relatively mature oil fields.

T 99% ofwWST=ccurred in Kern Count$9% of WST was performed on diatomite
The average fracture length of WST performed in diatomite formations was 83 feet.

The average fracture lengthf WST performeéh non-diatomite formations ranged from 150 to
308 keet.

1 98% of recovered WST fluids were reinjected into Class Il underground injection wells, which are
NE3Jdzt F ISR &aSLI NIGSte& dzyRSNJ KS 5AGAarz2yQa |
1 78% of the water used as base fluids in WST treatments came fromsiic water systems, and
84% was reported as suitable for domestic or irrigation purposes.

1 The Division issued 58 Notices of Violation for minor infractions of WST regulatory
requirements.



There were no well failureassociated with WSTho emergency rgponses or spillgandno
requests for confidential well status or trade secret protection.

Out of more than 1,000 neighbors receiving notice of WST, only one requested water sampling.

All WST operations except one were performed within existing oilfielchdaries, and the one
performed outside an existing boundary occurgter a groundwate monitoring plan was
developed



Part I:Introduction

On September 20, 2013, Goverrgdmund GBrown, Jr.signed into law Senate Bill 4 (Pavley, Ch. 313,
Stats 0f2013). On November 15, 2013, the California Department of Consen(@&apartment)

Division of Oil, Gas and GeothednResources (Division) began thilemaking for the emergency
regulations that governed well stimulation treatment (WST) activitiesnduttieinterim period. The
emergency regulations we ineffectfrom January 1, 201¢through June 30, 2015. The permanent WST
regulations became effective on July 1, 2015.

Objective and Scope of This Report

The objective of this report is to provide aggaged information to the California Legislature and public
regardingWSTin California

The reportcoverswell stimulation and related activitiggerformed in Californidrom January 1, 2014
through September30, 2015 These datesoverWSTactivitiesperformed during the interim period and
three months after the effective date of the peamnent regulationsinformation about actual and
specific WSTs performed during this period is derived foperator dsclosures (postWSTjob reports)
submitted to the DivisionA detailed timeline of the implementation of SB 4 carfduend inTablel:
DetailedTimeline of Key Events

Public Resources Code section 3215, subdivision-(8)(Iequires that thiseport address the
following items:

1. Aggregated data detailing the disposition of any produced water from wells that have
undergone well stimulation treatments.

0 [SeeDisposition of PostVST Produced FluitsPartll of this document.

2. Aggregated data describing the formations where wells have received well stimulation
treatments including the range of safety factors used and fracture zone lengths.

0 [SeeCalifornia Geologyral Well Stimulatiorn Part Il of this documerit.

3. The number of emergency responses to a spill or release associated with a well stimulation
treatment.

0 [SeeEmergency RespongesPart Il of this documerit.

4. Aggregagd data detailing the number of times trade secret information was not provided to the
public, by county and by each company, in the preceding year.

0 [SeeTrade Secret Information Part Il of this documerit.

5. Daa detailing the loss of well and well casing integrity in the preceding year for wells that have
undergone well stimulation treatment. For comparative purposes, data detailing the loss of well
and well casing integrity in the preceding year for all waizll also be provided. The cause of
each well and well casing failure, if known, shall also be provided.

0 [SeeLoss of Well and/or Well Casing IntegnityPart Il of this documerit.

6. The number of spot check inspections danted pursuant to subdivision (I) of Section 3160,
including the number of inspections where the composition of well stimulation fluids were
verified and the results of those inspections.



0 [SeeWST Witnessing and SgBheckingn Part Il of this documerit.

7. The number of well stimulation treatments witnessed by Dieision.
0 [SeeWST Witnessing and SgBheckingn Part Il of this document.]

8. The number of enforcement actions assded with well stimulation treatments, including, but
not limited to, notices of deficiency, notices of violation, civil or criminal enforcement actions,
and any penalties assessed.

0 [SeeDivision Enforcemerinn Partll of this document.

Public Resources Co8215, subdision(c) also stipulates inclusion of aggregated reporting information
from Pubic Resources Cod60.

As indicated in the Executive Summary, the first report includes more history and backgnannaiill
be included in subsequent annual reports.

Development and Implementation of Senate Bill 4

Overview of Implemerdition of Senate Bill 4

SB 4orovidesa comprehensive regulatory framework /fSTin CaliforniaMost of SB 4 is implemented
throughregulations developed by the Divisionconsultation with the public and stakeholdensd
approved by theCaliforniaOffice of Administrative La{@®AL). The principal objective of these
regulations is to ensure that well stimulation is done safely asparently with technical standards,
required testing and monitoring, and public disclosures

Major components 0EB 4equire:

1 The @velopmentand implemenation ofemergencyregulationsto govern WST during the
AYGSNAY LISNR 2R LIS yopent 8f pdiniaBent Sejuioasinergedicsy RS 3 S
regulations were formally submitted to the OAL on December 19, 28#i3ook effect January
1, 2014 The emergency regulatiomequire goerators to provide written notice and certificate
of compliance, interim mael groundwater monitoring criteria, and public disclosure including
notifying neighboring surface property owners and tenants

1 The development and implementation oépnanent regulatios for WSTAlthough SB 4 called
for permanent regulations by January2D15, the statute was amended in 2914 by SB 861
to changethe effective date of those regulations tuly 1, 2015The permanent regulations
require operators to apply for and obtain a WST permit, comply wéh construction and
equipment integrity @aluation and testing, monitor during and after stimulatigmcluding for
seismic eventsand publicly disclose information about their WST operations

1 Consulation withthe public and other stakeholders for input in the development of both the
emergencyand permanent regulatios. Informationabout hearings and workshojss provided
in AppendixC¢ Public Outreach and Stakeholder WorksHeyrther information about the
administrative rulemaking process is available at
http://www.oal.ca.gov/Regular_Rulemaking_Process.htm

1 Preparation and publication ofralndependent Scientific Studggarding WST in California,
prepared byindependentexperisoutside the Ovision

1 Preparation ofastatewide, programmati&€nvironmental Impact RepofEIR}o evaluate WST


http://www.oal.ca.gov/Regular_Rulemaking_Process.htm

1 Increased collaboration betwedhe Division, théVater Board, the California Department of
Toxic Substances ContrBI{S{ the California Air Resaees Board (CARB), tBepartment of
ResourcefRkecyclingand RecoveryCalRecycle) and other agencies to developrdinated
regulatory programs for various aspects of WST.

1 The development of information technology systems for enhanced reporting and accessto WST
related data.

1 Preparation of a comprehensive annual report on well stimulatiub{ic Resources Co8e
3215, subd.q)) to be provided to the Legislature January 1, 2016.

Actions by the State Water Board during the Interim Period

This section addresses ti¢ateWater. 2 | NuRiln@nt of statutory and regulatory duties assigned to
it in the interim period for implementing SB 4. SB 4 placed duties on the Division aSthtk&Vater
Board during the interim period and required thgencies to cooperate in fulfilg those duties. During
the interim period theStateWater Boarddeveloped its web pag@&/ater Quality in Areas of Oil and Gas
Productionto act as a nexus for the programs andaties implemented under SB 4:

1 http://www.waterboards.ca.gov/water issues/programs/groundwater/sb4/

TheStateWater Boardperformed the following activities during the Interim Period:
1 Designed and launched its web page Water Quality in Are@d ahd Gas Production.
91 Designated and provided guidelines to THrdrty Water 8mplers.

1 Reviewed water sampling information collected as part of the thady water sampling that
was performed.

1 Modified existingGeoTrackegroundwaterinformation system(GeoTracker) to accept
groundwater monitoring plans (GWR4), reports or groundwater monitoring data uploaded by
operators, and thirepbarty contractors.

1 Developed Model Criteria for Groundwater Monitoring in Areas of Oil and Gas Well Stimulation
(Model Criteria) with experts, and stakeholders including the letgd community and the
Division. This process included hearings, provision of draft Model Criteria public and stakeholder
comments, review of comments, and modification of the Model Criteria.

T wWSOSAGSR YR NBOGASGHSR 2 LISNI ataxmanfos OKY A OFf R2O0
groundwater monitoring requirements in certain areas; deny or approve requests; issued
Statements of Norapplicability (SONs) where request for exclusion approved StéeWater

Boardapproved and issued SONs for 21 requests for exeludiring the interim period.

f Provided expert advice, consultation andN® @A S¢ (2 (GKS S5A0AaA2y F2N A
GWMPs for proposed WSTSs, including coordination of review and comments from various
Regional Water Quality Control Boards (Regidater Boards) and providing Regional Water
Board comments to the Division. Tidater Board assisted the Division in determining that 43
proposed GWMPs were accurate and complete and approvable during the Interim Period.

The Division continues to worlosely with the Water Boasbn WST as well as the Underground
Injection Control Program.


http://www.waterboards.ca.gov/water_issues/programs/groundwater/sb4/

Environmental Impact Report

SB 4 required thereparation ofan Environmental Impact Report (Eki@)analyze the statewide impacts
of WSTInput regardinghe contert and scope of the ENRas receivedt several public scoping
meetings around the stat@nd the draft EIR was made available for public review and comment.

On July 1st, 2015, the Division certified the Fina)tBERt ! VI f @ aA & 2F hAfonl yR DI a

¢ NBIGYSyYy(a Thy¢Depdrtinentlie?l thd pkebatation of the EIR, which included:
1 CGontractingwith Aspen Environmental Group for its expertise in preparation of,EIRs
1 Gonducting extensive public and stakeholder commerd Bvolvement

Tables listing public hearings and workshops are foundppendixC¢ Public Outreach and Stakeholder
Workshop More than 200,000 written or electronic public comments were received and reviewed by
the Departmentduringthe publiccommentperiods.

The Final EIR analydéhe impacts oWSTsincluding hydraulic fracturingerformed in a manner
O2yairaidSyid ¢ pdntaneitie§ulatod Thae BIR é&/gfu@tad the possible impacts of all
activities associated withll possible WST at existing or new whltsted within or outside of currently
identified oil fields

The EIR can Heund here:
1 http://www.conservation.ca.gfdog/Pages/SB4_Final_EIR.aspx

Independent Scientific StudySS)

Pursuant toSB 4the California Natural Resources Agenoynmissioned the California Council on
Science and Technology (CCST) and Lawrence Berkeley National Laboratory to conduct mateintdepe
scientific assessment &¥ST including hydraulic fracturing, in Californidhe CCST published Volume |
on January 142015.0n July 9, 2015, CCST publicly reledgs#dme 1l and Itio complete the
assessmentThe assessment coverdee fundamentals of VBT as well as potential environmental
impacts towater quality, air quality(includinggreenhouse gas emissignmduced seismicity, ecology,
traffic, and noise. Volume Itif the assessmeniresened case studies to assess environmental issues
and qualiative hazards for specific regionéthe state.

¢tKS //{¢Qa FraasSaavySyid Ory o06S F2dzyR KSNBY
1 https://ccst.us/projects/hydraulic_fracturing_pul8iB/4php
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Chronologi

Here is a timeline

c Listing oKey Evets

of the implementation of SB 4.

Tablel: Detailed Timeline of Key Events

Date

Description

Prior to Well Stimu

lation Regulations (Before Jan 1, 2014)

May 16, 2012 First workshop on Listening Tour regarding future hydraulic fracturing regulations, 7 events
hosted through July 25, 2012

Dec. 18, 2012 Discussion draft of hydraulic fracturing regulations released

Feb. 19, 2013 First workshop on the draft hydraulic fracturing regulations, 5 workshops held through April 19,

2013

Sept. 20, 2013

Governor signed SB 4 into law

Nov. 15, 2013 Formal rulemaking for the permanent regulations commenced
Start of 60 day public comment

Nov. 15, 2013 Division issued Notice of Preparation for the EIR on WST in California

Nov. 20, 2013 Notice to operators issued by the Division addressing certification of compliance requirements
to address mandates of SB 4 effective January 1, 2014

Dec 10, 2013 First EIR scoping meeting, 5 meetings held December 2013 through January 9, 2014

Dec. 11, 2013 Notice of proposed emergency regulations is published

Dec. 19, 2013 Emergency regulations submitted to OAL

Dec. 30, 2013 OAL approved SB 4 emergency regulations for the interim period

Interim Period of WST Regulations (Jan 1, 2014 - June 30, 2015)

Jan. 1, 2014 Emergency SB 4 interim WST regulations go into effect
Jan. 6, 2014 First hearing for round one SB 4 WST regulations
Public comment 60-day
5 hearings were held through January 13, 2014
Jan. 14, 2014 CCST publishes scientific review of oil and gas development technologies in California (Vol. 1)

June 13, 2014

First revised text of proposed permanent regulations released for 45-day public comment

June 20, 2014

SB 861 signed into law, extending the interim regulations through June 30, 2015

June 20, 2014

The Division filed request with OAL to readopt interim regulations

June 27, 2014

OAL approved re-adoption of interim regulations

July 1, 2014

Readopted interim regulations took effect

July 15, 2014

First hearing for round two SB 4 WST regulations
Public comment 60-day
5 hearings were held through July 23, 2014




Date Description

Oct 9, 2014 Second revised text of proposed regulations released for 15-day public comment

Dec. 30, 2014 OAL approved final text of permanent SB 4 WST regulations

Dec. 30-31, 2014 Memoranda of Agreement between agencies are finalized

Jan. 14, 2015 Division published a Draft EIR and began a 62-day public review period

Feb 10, 2015 First Draft EIR public meetings: 6 meetings held during the month of February

Permanent WST Regulations (July 1, 2015 - present)

July 1, 2015 Permanent SB 4 WST regulations took effect
July 1, 2015 State Oil and Gas Supervisor certified final EIR on analysis of WST in California
July 1, 2015 CCST delivered scientific review of oil and gas development technologies in California -

(Volumes 2 and 3 to CA NRA)

July 9, 2015 CCST published scientific review of oil and gas development technologies in California (Vols.
2 and 3)

Transition from Interim to Permanent WSlegulations

Theinterim period for WSTegulationended June 30, 201&ndthe permanent regulatios for WST
took effectJuly 1, 2015During thesixmonthsleading to theeffective date of the permanent
regulations the Division and th&Vater Board took the followingactionsto help ensureoperator
compliancefor the permanent regulatiomequirements:

9 Division staff discussed the changes with all operatorssghlaterim WST Notices were
approved as complete during the interim period

1 Both the Division and thé&/ater Board held workshops to distss thepermanent regulatios:

o Division workshops focused on the enhanced and additional requirements petheanent
regulatiors.

0 StateWater Boardvorkshops sought input for finalizing ti8tateWater Boar@2& a 2 RS f
Criteria for Groundwater Monitoring iAreas of Oil and Gas Well Stimulation.

1 The Division substantially changed pages of its websipgdeideinformation about the
permanent regulatiommequirements and to note that thenterim periodhad ended.

Interim WST Notices approved as complete wigithe interim period allowed an operator to begin a

20 ¢ 2LISNYGA2Y 6AUGKAY ocp RF&&d 2F GKS RIFGS 2F GKS
operations performed after July 1, 2015 (including WST performed under unexpired Notices approved as
complete during the interim period) must adhere to all applicable requirements of the permanent
regulations, including compliance with public disclosure and-ptistulation reporting requirements.

10



Contact Information

Questions regarding the content offis reportmay be emailed to the following:

1 WST@conservation.ca.gov

Visit the Division of QOil, Gas & Geothermal Resources website:

9 http://www.conservationca.gov/dog/

11


mailto:WST@conservation.ca.gov
http://www.conservation.ca.gov/dog/

Part II:Well Stimulationin California

Public Resources Codection3215, subdvision (c) and Related
Information

The information in this section has beerganized by subje@&nd, as a resultgdoes not follow the
sequence as provided Public Resources Codection3215, subdsision(c).

Disposition of PosWWST Produced Fluids

Public Resources Codeection3215, subivision (c)(1): "Aggregated data detailing
the disposition of any produced water from wells that have undergone well
stimulaion treatments."

All WSTeerformedin California since January 1, 2014 have used watttedsase fluid. Fluids that are
produced from the wellsubject to WSTnhclude produced water, base fluid, and remaining chemical
additives Once production beginghe portion of fluids coming up from the well that consist of base
fluids and chemicals associated with WST diminisdmed produced fluids are predominately composed
of oil and produced wateiThis data describegcovered fluidandits disposition.

Most produced water is injected back into tiseibsurfacevia individuallypermitted Class Il injection
wells.For the period covered by this report, the primary method of disposal (97.74%) of&$3d
produced fluid was by disposal back into the groundcheiacommercial Class Il injectiolhe majority

of Class Il injectiowells are owned by the individual oil and gas well operatbosvever, the Division

also regulates commercial Class Il disposal wells, which are typically operated by entities focused on
providing disposal services rather than oil productidine remaindeof produced fluids weredisposed

of via commerciaClass Il injection wells, whilesenall fractiorwasrecycled.

Some caveats to consider when looking at this data aredbiate welldid not have sufficient pressure

to generate flow back of fluids used. Such situations frequently required additional fluid to flush the well
of treatment materials. This additional fluid contributes to the volume of recovered fluids, but is not
reflectedin base fluid volume calculations for the reporting period. As such, the below information
cannot be compared to base fluid voluneédstablish an accurate ratiDevelopment of reporting
processesinder the permanent regulations has resulted in collectidmore detailed information.

Tables2 through 4 provide information regarding the average volume of fluids recovered from well
stimulation treatment operationsTabless through 8 provide data on the disposition of recovered
fluids.Units for volumes shown are rounded to the nearest barrel (BBIsSequired by SB 4, this
information is reported bylistrict, county, and operator.

12



Table2: Average Recovered Fluid per Well
by Well Operator Countyand District

Well Operator Kern County Kings County | Ventura County Averages
District 4 District 5 District 2 by Operator
(BBLS) (BBLS) (BBLS) (BBLS)
Aera Energy, LLC 73 245 74
Breitburn Energy Co., LLC 6,222 6,222
Central Resources 5,026 5,026
Chevron USA, Inc. 141 141
Crimson Resource Management 22 22
KMD Operating Company, LLC 7,855 7,855
Occidental of Elk Hills, Inc. 2,705 2,705
Seneca Resources Corporation 4,081 4,081
Vintage Production California, LLC 778 778
Averages by County/District 551 7,855 245 565

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table3: Average Recovered Fluid per Well
by Stimulation TypeCountyand District

Stimulation Type

Kern County

Kings County

Ventura County

Averages by

District 4 District 5 District 2 Stimulation Type
(BBLS) (BBLS) (BBLS) (BBLS)
Acid Fracture 6,801 6,801
Acid Matrix 1,111 7,855 1,786
Hydraulic Fracture 535 245 534
Averages by County 551 7,855 245 565

CountiefDistrictsnot listed did not contaimccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures tpeator disclosures
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Table4: Average Recovered Fluid per Well

by Stimulation Type and Oil Field

Oil Field Acid Acid Matrix Hydraulic Averages by
Fracture (BBLS) Fracture Oil Field
(BBLS) (BBLS) (BBLS)
Belridge, North 1,210 1,210
Belridge, South 6,801 240 250
Elk Hills 1,111 3,357 2,705
Kettleman Middle Dome 7,855 7,855
Lost Hills 207 207
North Coles Levee 5,026 5,026
Rose 760 760
Stockdale 22 22
Ventura 245 245
No Associated Field 1,000 1,000
Averages by Stimulation Type 6,801 1,786 534 565
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
Disposition of Recovereé&luid Water)
Table5: Disposition of Recovered Fluid/Well Operator
Well Operator Class Il Recycled Commercial Totals by
Injection Well (BBLS) Disposal Operator
(BBLS) (BBLS) (BBLS)
Aera Energy, LLC 63,258 63,258
Breitburn Energy Co., LLC 298,662 298,662
Central Resources 10,052 10,052
Chevron USA, Inc. 4,278 940 5,218
Crimson Resource Management 22 22
KMD Operating Company, LLC 15,709 15,709
Occidental of Elk Hills, Inc. 167,699 167,699
Seneca Resources Corporation 8,161 8,161
Vintage Production California, LLC 10,120 10,120
Totals by Disposition 567,841 940 10,120 578,901

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table6: Disposition of Recovered Fluid IBountyand District

County/District Class Il Recycled Commercial Totals by
Injection Well (BBLS) Disposal County/District
(BBLS) (BBLS) (BBLS)
Kern County - District 4 551,398 940 10,120 562,458
Kings County - District 5 15,709 15,709
Ventura County - District 2 734 734
Totals by Disposition 567,841 940 10,120 578,901

CountiefDistrictsnot listed did not contailmccurrences aivell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table7: Dispositon of Recovered Fluid by Oil Field

Oil Field Class Il Inj. Recycled Commercial Totals by Oil
Well (BBLS) Disposal Field
(BBLS) (BBLS) (BBLS)

Belridge, North 180,330 180,330
Belridge, South 176,014 176,014
Elk Hills 167,699 167,699
Kettleman Middle Dome 15,709 15,709
Lost Hills 17,281 940 18,221
North Coles Levee 10,052 10,052
Rose 9,120 9,120
Stockdale 22 22
Ventura 734 734
No Associated Field 1,000 1,000
Totals by Disposition 567,841 940 10,120 578,901

Saurce: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table8: Disposition of Recovered Fluid by Volume and Percent

Class Il Recycled Commercial Total
Injection Well Disposal
Volumes (BBLS) 567,841 940 10,120 578,901
Percentages 98.09% 0.16% 1.75% 100%

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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California Geology and Well Stimulation

Public Resources Codeection3215, subibision (c)(2) "Aggregated dataescribing
the formations where wells have received well stimulation treatments including the
range of safety factors used and fracture zone lengths."

This sectiomwill first cover information about zones and formations, discuss safety factors, and then
providedata on fracture zone lengths and heights. In addition to the requirement in section 3125 (c)(2)
above, Public Resources Code Section 3&0ires inclusion of other information disclosed by

operators about the length and height of the fractures.

StimulatedZones and~ormations

The names of stimulatezbneswere reported by operators in both Notices and Disclosutdkand gas

T 2ySaé¢ NBFSNI (G2 GKS FINBlFa gAGKAY F 3S2f23A0 F2N¥Y
some geologic structersuch as a fault, variable stratigraphy, or other feature that traps a resource in a
particular area of the subsurfac@.he names reported by operator ageouped as follows for the

purposes of this report

9 Diatomite:

0 Belridge

o Belridge Diatomite

o Opal Ditomite

Etchegoin

Kreyenhagen

Monterey.
DevilwaterGould
Lower Nozu
Lower Reef Ridge
McClure Shale
McDonald Shale

Stevens Sand

O O O O O o o

Undifferentiated Stevens
M Pico
o A Block, Zone Q,S,U Sand
0 Pico/ Repetto

The following are the identified zones which received station during the reporting period for the
counties/districts in which stimulation treatment occurred.
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Table9: Number of Stimulations in Eachone by County and District

Stimulated Zone Kern County | Kings County Ventura Totals by
District 4 District 5 County Formation
District 2
Diatomite 921 921
Etchegoin 54 54
Kreyenhagen 2 2
Monterey 45 45
Pico 3 3
Totals by County/District 1020 2 3 1025

CountiefDistrictsnot listed did not contaimccurrences afvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table10: Number of Stimulations in Eachores by Oil Field

Stimulated Zone = = ) ©
5 3 ” - 8 o g o c
Z n = 8 o = S o o < ) & a9
@ s | T | ES Z | o & | 2| 2| 82| 28
> 2 ~ =2 5 s o £ &} 5 B iF S £
S o o o B e} £ 4 S > < o 5
= = v B 4 % N s =
& 3 = z
Diatomite 149 | 704 68 921
Etchegoin 36 18 54
Kreyenhagen 2 2
Monterey 1 26 2 2 12 1 1 45
Pico 3 3
Totals by Oll
Field 149 | 705 62 2 88 2 12 1 3 1| 1025

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Maps showing the location of stimulation can be found\ppendix A Geograplic Information
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Safety Factorand FractureZone Lengths

Safety factors for hydraulic fracture zones are based upon establishing a protective area around the
proposed fracturezone,and are used in makingsk management and mitigation determinatiariduring
the interim period, WS&approvalwas a ministerial process that focused aperator compliance with
reporting, disclosure, and notification requiremengdthough the Division will obtain fracture
dimension information under the permanent regulatgritwas notrequired during the interim period.
As ofthe date of this reportthe Division has nassued a WST permit under the permanent regulations
Implementation of safety factorsccursonce fracture dimension information is gathered and analyzed

The primary safety factor in thgermanent regulation is that the review area for geological features
surrounding a proposed WST must be as at least five times the fracture zone dimensions. The Division
adds to this safety factor in theermanent regilations by evaluating wellbores or other possible

migration pathways within two times the fracture zone dimensions.

Fracture zone lengths and heights are estimated by well operators according to sophisticated reservoir
models (as discussed'iHydraulicFracturing” inAppendixB - Background of Well Stimulation in

Californig. These estimations provide the basis for the minimum safety factor calculations for
determining risk factors for a WST. One of the key factoestimating the fracture zone is the type of
formation involved at the point of stimulation.

The figures below categorize the averdggeture length and height for WSTs performed by formation.
These are key data points in determining safety factgfs. Il KA & NBLER2 NI YR Ay [ fAF
YR NB3IdzA FGA2yaszr GKS GSNya atSy3adkKé FyR aKSAIK(GE
1 Length. The length of stimulation is the estimated distance that stimulation extends away from
the well. Length isneasured aright angle (i.e., 90 degrees) to the well

o For avertical well, length is a horizontal distance.

o For a well that is directionally drilled and the stimulated portion of the well is horizontal,
length is measured as the vertical distance that stimatagxtends above (or possibly
below) the stimulated portion of the well.

1 Height. The height of stimulation is the estimated extent (or footage) of stimulation as
measured along the well of the zone receiving stimulation. Heighe&sured alongi.e.,
parallelto) the well:

o For a vertical well, height is a vertical distance (i.e., a range of depth).

o For a well that is directionally drilled and the stimulated portion of the well is horizontal,
height is measured as the lateral (i.e., horizontal) distahag stimulation was performed
along of the well.
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Figurel: Use of "Height" and "Length" in Describing WST Fractures in Californian

Vertical
Well
Height: measured along the well .
Length: measured perpendicular to the well =
Fracture Fracture
A
Fracture
- = ACKAR Length
Horizontal Fracture

Well

When looking at the figures and tables below it is important to considerdheng the inteim period,
height of stimulation was not reported by individual stages but by providing a gross total for all
stimulated zones in the wellbore. Height of stimulation is determined by the top and bottom of the
stimulated stage. Reported information for thir@erim period only provides the highest level of the top
stage and the lowest level of the bottom stage. Providing an aggregation of these gross totals would
substantially misrepresent stimulation heights and is therefore not represented in the folldigirre.

As shown below, the average fracture lengths vary in different formations. The type of gealogyos
the key pieces of information used to establish safety factors.
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Figure2: Average Length of Fracturey Formation

350 fr.

308 ft.
300 ft.
233 ft.
230 fr.
200 fc 150 ft.
150 ft.
331t
100 ft.
- l
0ft
Diatomite Etchegain Monterey Pico

These tables show fracture length and height (length of stimulation/height of stimulation). These
dimensions apply only to stimulation by fracture and are represented in feet. As required, they show the
information by district, county, district anoperaor. Oil field was added to show that fracture lengths

and heights vary by field.

Tablell: Average Lengtlof Stimulation byWell Operator, Countyand District

Well Operator Kern County Ventura County
District 4 District 2
(ft.) (ft.)
Aera Energy, LLC 79 150
Breitburn Energy Co., LLC 150
Central Resources 250
Chevron USA, Inc. 75
Crimson Resource Management 170
Occidental of Elk Hills, Inc. 312
Seneca Resources Corporation 530
Vintage Production California, LLC 280
Averages by County/District 97 150

CountiefDistrictsnot listed did not contaimccurrences of stimulation treatment by fracturing
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Tablel1l2: Average Lengtlof Stimulation byQOil Field,Countyand District

Oil Field Kern County Ventura County
District 4 District 2
(ft.) (ft.)
Belridge, North 109
Belridge, South 78
Elk Hills 312
Lost Hills 92
North Coles Levee 250
Rose 270
Stockdale 170
Ventura 150
No Associated Field 400
Averages by County/District 97 150

CountiefDistrictsnot listed did not contaimccurrences of stimulation treatment by fracturing
Source: Interim Well Stimulation Database, WST Disclosures Index, opiigelimsures

Tablel3: Average Height of Stimulatiody Well Operator Countyand District

Well Operator

Kern County

Ventura County

District 4 District 2
(ft.) (ft.)
Aera Energy, LLC 640 214
Breitburn Energy Co., LLC 970
Central Resources 203
Chevron USA, Inc. 200
Crimson Resource Management 130
Occidental of Elk Hills, Inc. 616
Seneca Resources Corporation 400
Vintage Production California, LLC 199
Averages by County/District 631 214

CountiefDistrictsnot listed dil not containoccurrences of stimulation treatment by fracturing
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

21




Tablel14: Average Height of Stimulatioby Oil Field,Countyand District

Oil Field Kern County Ventura County
District 4 District 2
(ft.) (ft.)
Belridge, North 708
Belridge, South 649
Elk Hills 616
Lost Hills 407
North Coles Levee 203
Rose 182
Stockdale 130
Ventura 214
No Associated Field 400
Averages by County/District 631 214

CountiefDistrictsnot listed did not contaimccurrences of stimulation treatment by fracturing
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Acid Matrix Stimulation

Acid matrix WST does notfiture the target formation. It utilizes lower pressures than hydraulic

fracturing WSTand the distance of stimulation into the formation is less thiaai of hydraulic

fracturing.Because acid matrix stimulation does not fracture the formatida sectbn will focus on
depth of acid penetration rather than fracture zone length.

Depth of Acid Penetration

Depth of Penetratiotis a vertical distance only when the stimulated portion of a well is horizoRtal a
vertical well, the Depth of Penetration iharizontaldistance Just as with the data of fracture zone
length, it is important to note that during thieterim periodinformation used to calculate depth of
penetration was not differentiated by stimulation stage. As well stimulation treatmentsdifpiconsist
of several stages of stimulation, the information below cannot accurately depict the average for the
entirety of all penetration depths for the reporting period. Subsequent reports will include more

accurate information.
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Figure3: Average Depth of Penetration by Formation
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Trade Secret Information

Public Resources Codection3215, subivision (c)(4) "Aggregated data detailing
the number of times trade secret information was not provided to the public, by county
andby each company, in the preceding year."

Operators are required toeport information regarding all additives and chemical constituents of fluids
used in wells for well stimulation. SB 4 imposes substantial limitagtoyf 2 LJS Milityit@aM&BdQ |
publicdisclosureof treatment fluid constituent®n the bases of trade secret protection. Made secret
claimswere made by any operator for wells stimulated durthg reporting periodsowithholding of
public disclosure on the basis of a trade sedidtnot occur

WSTWitnessing and Spe€Checking

Public Resources Code section 3215, subdivision (c)(7) "The number of well
stimulation treatments witnessed by the division."

SB 4 requires Division personnel to visit WST operations and observe or verigtyaofaasks,

guantities and dimensions. During the interim period, the Division visited some WST operations and
verified that aspects of those operations conformed to theerim WSTNotices andperator

disclosures.

Witnessing andpot-checkinginvolvedifferent levels ofoversight by the Division:

1 Witnessing is a visit made to evaluate many aspects of an opeilattarding, but not limited
to:

o Casing and tubing pressure testing to ensure well integrity prior to WST
o WST surface equipment pressure tegtiprior to WST
23



0 Observation oiVSTstages

1 Soot-checking is a visit made specifically to evaluate how closely the WST fluid actually used
conforms to the composition that was approved by the Division.

Field Tests/Withessing

The Division used the interim ped to observe WST field practices and develop processes and
procedures for thorough and effective witnessing of W@&EBsaresult ofthis effort, Division staff have
witnessed100% othe 118WST operations that have occurrédee thepermanent regulatios came
into effect on July 12015through the end of the reporting period

Spot Checks Conducted

Public Resources Codction3215, subivision (c)(6) "The number of spot check
inspections conducted pursuant to subdivision (I) of Section 3160, inchirding
number of inspectionshere the composition of well stimulation fluids were verified
andthe results of those inspectichs

As noted above, the Divisi used the interim periotb develop witnessing and spot check protocols to
ensure thorough and effective spot checks of WST fllide.Division conducted 13 spot checks
representing 11% of the WST operations performed during the period covered lgpbis. All spot
checks performed founthe WST fluid actually used met regulatory requirements for consisteithy
the composition that was approved by the Division on the WST Notiappdication.

DivisionEnforcement

Public Resources Codeection3215, subivision (c)(8) "The number of enforcement
actions associated witwell stimulation treatments, including, but not limited to,
notices of deficiency, notices of violation, civil or criminal enforcement actions, and
any penalties assessed."

Enforcement actiongaken during the period included:

1 Notices of Deficiencyotices of Violation (NOVs)he Division issued fifigight NOVs to
operators forviolationsof disclosurerequirementsunder theinterim regulations Specifically,
ten NOVs were issued for late submission of disclosuresfoatydeight NOVs were issued for
disclosuredackingevidence of collection and testing samples of recovered .fluid

9 Civil or Criminal Enforcement Action¥he Division maigsuecivil enforcement orders to
operators who violate legal requirementsr for the purposes of ordering necessagts or
remedial work (Seee.g.,Public Resources Code, 88 3106, 3224, 322%;,3236.5.) The
Division issued one order to an operator in September 2015 requiring additional sampling and
testing of water produced from wells subject to W3e Diwsion did not initiate any criminal
enforcement actions during the reporting period.

1 Penalties Assessedlo monetary penalties were initiated by the Division prior to the end of
September, 2015Violationsduring the reporting period did not warrant metary penalties

Data on compliance issues with regard to stimulations performed after July 1, 2015 are in the process of
being evaluated
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Table15: Notices of Violation

Oil Field South Belridge North Belridge Total

Disclosure submission over 60 days 10 10
No recovered fluid analysis report 20 28 48
Totals by Oil Field 30 28 58

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Reports of IncidentEvents

Loss of Well antbr Well Casing Intagrity

Public Resources Codection3215, subivision (c)(5) "Data detailing the loss of

well and well casing integrity in the preceding year for wells that have undergone
well stimulationtreatment. For comparative purposes, data detailing the loss bof wel
and well casing integrity in the preceding year for all wells shall also be provided.
The cause of each well and well casing failufrenown, shall also be provided."

Therewasno reportedloss of well o well casing integritgssociated with any WSTtavity during the
reporting period.

Thepermanent regulatios implemented July 1, 2015 include several important new requirements for
pre-WSTassessmenof well integrity.Such requirementiclude

1 Requiring perators to perform specialized pressutesting shortly beforea WST

9 Divisionevaluatbn ofevidence that the cementasing bond of a weik sufficient to prevent
significant migration of fluidsparticularlyunder the increased pressures that occur during WST
operations.

Emergency Responses

Public Resources Codsection3215, subitision (c)(3) "The number of emergency
responses to a spill or release associated with a well stimulation treatment.

There were no emergency responses, spills, or releases of any liquids or regulated substancd¢edssocia
with WSTs performed during the reporting period.

Seismic Data

There was no seismic activity of a magnitude 2.7 or greater reported as associated with any WST activity
during the reporting period. The formal requirement for operators to monitor for eepbrt such
events became mandatory July 1, 2015 under the permanent regulations.
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Public Resources Codection3160 and Related
Information

Public Resources Codction3215, subivision(c):"é The report shall i ncl

aggregated data of all of the infoation required to be reported pursuant to Section
3160 reported by the district, county, and operdtor.

This section includes those provisiongPoblic Resources Co8&60that requirereporting andother
notificationand can be aggregatedo fulfillthisrequirement all aggregable information frorthe
section 3160eportingand notificationprocessess summarizedelow unless already provided in
response tdPublic Resources Caglection3215, subdvision(c). The statute requires items meeting

u
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include a table for each of those.

Well Stimulation Treatment Applications and Notices

The interim regulations for impmentingSB 4wvere effective January 1, 20trough June 30, 2015

During the interim periodinterim WST Noticewere reviewed for completeness under a ministerial
process to ensure that notices contained all required information. Not all requestedesatiere

approved; unapproved notices were usually revised by operators and resubmitted to the Division for re
review and potential approval.

Well Stimulation Notices Received

The followingablesprovide information regarding the number bfterim WST Natesand WST
applications received during the reporting period, listed by well operator, county, district, oil field, and
proposed stimulation type.

A searchabldistingof Interim WST Noticesan befound here:

I http://maps.conservation.ca.gov/doggr/iwst_index.html

It is important to note that with some Interim WST Notice and WST applications there was an iterative
process with the well operators wherein the notice was returned to therator for correction and the
notice/application was later resubmitted. This may have occurred more than once with the same
notice/application. While each resubmittal had to be administratively processed in the same manner as
an original submittal, theseere not tracked separately. Therefore, the quantities listed below for
notices/applications received do not fully recognize the quantity processed.

Approximately 50 wellg/ere the subject of more than orlaterim WST NoticeThese situations
occurred forseveral reasons which are listed here:

1. Most commonlyg the initially-submitted notice was for a well that had not yet been drilled.
DuringthepreRNA £ £ LJX F yyAy3 LINRPOS&daa (GKS 2LISNI (2NDa
sufficiently towarrant ameming the requested otice.

2. Commonly the operator wished to renew an approvéaterim WST Notice, which when
approved as completallowed an operator 365 days to begin a stimulation from the date of
Division signature. Some operators who had receinéelim WST Noticeand did not quickly
stimulate theirwells chose to submit a secondtite in order to maximize planning and
schedule flexibility.
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3. LessCommonlgél KS 2LISNI G642NRa LIXlya OFffSR F2NJ.az2zys
Common minor canges included a changethe planned stimulation target or depth, or a
change in the planned additives/chemistry program.

4. Least Commonlyg several operators sought flexibility to perform different stimulation programs
on the samewell. Reasons for thisicluded operator interest in testing common stimulation
techniques in targets or locations for which an optimal strategy for enhancing formation
permeability had not yet been identified.

The following tables include the information on notices accordin§Bo4 reporting requirements.

Table16: Number ofWST Applications and Notices Receivedigll Operatorand County

> (%]

o > % w2 | 32| ux Sz | 85
Well Operator 2 § (é g § g ::‘2 g § £ § Tg 5

L O E (] § 5 OO S O e 8
Aera Energy, LLC 1758 3| 1761
Breitburn Energy Co., LLC 54 54
Central Resources, Inc. 4 4
Chevron USA, Inc. 53 53
Crimson Resource Management 1 1
DCOR, LLC 2 2
KMD Operating Company, LLC 3 3
LINN Operating, Inc. 30 2 32
Longview Energy Company 3 3
Macpherson Oil Company 2 2
MK Operating, LLC 1 1
Occidental of Elk Hills, Inc. 174 174
Salt Creek Oil, LLC 6 6
Seneca Resources Corporation 3 3 6
The Termo Company 2 2
Thums Long Beach Company 13 13
Vintage Production California, LLC 4 89 93
Totals by County 10 2175 3 13 2 7| 2210

Counties not listed had no well stimulation treatrheotices for the period.
Source: WST Tracker, operator disclosures
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Tablel7: Number ofWST Applications and Notices Received by County and Stimulation Type

County Acid Fracture Acid Matrix Hydraulic Fracture | Totals by County
Fresno County 4 6 10
Kern County 8 94 2073 2175
Kings County 2 1 3
Los Angeles Offshore 13 13
Orange County 2 2
Ventura County 7 7
Totals by Type 12 96 2102 2210

Counties not listed had no well stimulation treatment notices for the gerio
Source: WST Tracker, operator disclosures

Tablel8: Number ofWST Applications and Notices Received by District and Stimulation Type

District Acid Fracture Acid Matrix Hydraulic Fracture | Totals by District
District 1 14 14
District 2 8 8
District 4 8 94 2073 2175
District 5 4 2 7 13
Totals by Type 12 96 2102 2210

Districts not listed had no well stimulation treatment notices.
Source: WST Tracker, operator disclosures

Table19: Number ofWSTApplications and Notices Received by Oil Field and Stimulation Type

Oil Field Acid Fracture Acid Matrix Hydraulic Fracture | Totals by QOil Field
Asphalto 8 8
Belridge, North 305 305
Belridge, South 2 1 1446 1449
Brea-Olinda 2 2
Buena Vista 1 1
Cantua Creek 1 1
Coalinga 3 3
Elk Hills 83 81 164
Hopper Canyon 2 2
Jerry Slough (ABD) 1 1
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Oil Field Acid Fracture Acid Matrix Hydraulic Fracture | Totals by Qil Field
Kettleman Middle Dome 2 1 3
Kettleman North Dome 10 2 12
Lost Hills 1 142 143
McKittrick 4 4
North Coles Levee 4 4
North Shafter 18 18
Northwest Lost Hills 6 6
Paloma 6 6
Riverdale 3 3
Rose 36 36
Round Mountain 2 2
San Emidio Nose 3 3
South Mountain 2 2
Stockdale 1 1
Tejon 1 1
Ventura 3 3
Wilmington 13 13
No Associated Field 14 14
Totals by Type 12 96 2102 2210

Source: WST Tracker, operator disclosures, WellStat

ApprovedWell Stimulation Applications and Notices

The followingablesprovide information regarding the number bfterim WST Noticeand WST
applications that were approved and permitted during the reporting perdol WST applications have
been approved after June 30, 2015.

Table20: Number ofWST Applications and Notices Approved/Permitted
by Well Operatorand County

Well Operator Fresno Kern Kings Los Orange | Ventura | Totals by
County County County | Angeles | County | County Operator
County
Aera Energy, LLC 1730 3 1733
Breitburn Energy Co., LLC 50 50
Central Resources 4 4
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Well Operator Fresno Kern Kings Los Orange | Ventura | Totals by
County County County | Angeles | County | County Operator
County

Chevron USA, Inc. 56 56
Crimson Resource

Management 1 1
DCOR, LLC 3 3
Linn Operating, Inc. 29 2 31
KMD Operating Company,

LLC 3 3
MK Operating, LLC 1 1
Occidental of Elk Hills, Inc. 160 160
Salt Creek Qil, LLC 6 6
Seneca Resources

Corporation 2 3 5
THUMS Long Beach Co. 13 13
Vintage Production

California, LLC 1 48 9 58
White Knight Productions,

LLC 3 3
Totals by County 7 2087 12 13 2 6 2127

Countiesnot listed had navell stimulation treatmennotices
Source: Interim Well Stimulation Treatment Notices Index

Table21: Number ofWST Applications and Notices Approved/Permitted
by County and Stimulation Type

County Acid Fracture Acid Matrix Hydraulic Fracture | Totals by County
Fresno County 1 6 7
Kern County 2 86 1999 2087
Kings County 5 4 3 12
Los Angeles County 13 13
Orange County 2 2
Ventura County 6 6
Totals by Stimulation Type 8 90 2029 2127

Countiesnot listed had navell stimulation treatmennotices
Source: Interim Well Stimulation Treatment Notices Index
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Table22: Number ofWST Applications and Notices Approved/Permitted
by District and Stimulation Type

District Acid Fracture Acid Matrix Hydraulic Fracture | Totals by District
District 1 15 15
District 2 6 6
District 4 2 86 1999 2087
District 5 6 4 9 19
Totals by Stimulation Type 8 90 2029 2127
Districts not listed had nevell stimulation treatmennotices
Sourceinterim Well Stimulation Treatment Notices Index
Table23: Number ofWST Applications and Notices Approved/Permitted
by Oil Field and Stimulation Type
Oil Field Acid Fracture Acid Matrix Hydraulic Totals by Oil
Fracture Field

Belridge, North 304 304
Belridge, South 2 1 1433 1436
Brea-Olinda 2 2
Buena Vista 1 1
Cantua Creek (ABD) 1 1
Coalinga 2 2
Coles Levee, North 4 4
Elk Hills 83 77 160
Hopper Canyon 3 3
Kettleman Middle Dome 2 1 3
Kettleman North Dome 6 2 2 10
Lost Hills 1 124 125
Lost Hills, Northwest 6 6
McKittrick 4 4
Paloma 6 6
Riverdale 3 3
Rose 28 28
San Emidio Nose 3 3
Shafter, North 7 7
Stockdale 1 1
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Oil Field Acid Fracture Acid Matrix Hydraulic Totals by QOil
Fracture Field
Ventura 3 3
Wilmington 13 13
No Associated Field 2 2
Totals by Type 8 90 2029 2127

Source: Interim Well Stimulation Treatment Notices Index, WellStat

Stimulated Wells

Stimulations Performed

The majority of well stimulation treatments in the reporting period were hydraulictfnges performed
in Kern County and were performed primarily by Aera Energy, LLC.

Summary statistics for the entire reporting period are:
M Number of Stimulation Treatments Performed;025
1 Primary Stimulation TypeHydraulicfracture (97.95%

Searchable idexesof poststimulation reports for every stimulation performed in California after
December 31, 2013 he indexes are available here:

1 (Interim Periodhttp://www.conservation.ca.gov/dog/Pages/IWSTDisclosureDisclaimer.aspx

9 http://www.conservation.ca.gov/dog/Pages/WSTDisclosureSearchDisclaimer.aspx

Operators are required to rept stimulation information tathe Division via théisclosureprocess (@l.
Code Regs., title 14, sectioti788, as amended) and reports of stimulations are referred to as
"disclosuresin statute, regulation ad the Division websiteStimulations performd duringthe
reportingperiodare described in the following tables.

The following tables provideggregated data detailing theumber of WS, shown by operator and
stimulation type for each county/district.

Table24: Number ofWell Stimulation Treatmentdy Well Operator,
Stimulation Type Countyand Dstrict

Well Operator Acid Acid Hydraulic Kern Kings Ventura Total
Fracture Matrix Fracture County County County by

District 4 | District5 | District2 | OPerator

Aera Energy, LLC 1 857 855 3 858
Breitburn Energy Co.,

LLC 48 48 48
Central Resources 2 2 2
Chevron USA, Inc. 37 37 37
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Well Operator Acid Acid Hydraulic Kern Kings Ventura Total
Fracture Matrix Fracture County County County by

District 4 | District5 | District2 | OPerator

Crimson Resource

Management 1 1 1

KMD Operating

Company, LLC 2 2 2

Occidental of Elk Hills,

Inc. 18 44 62 62

Seneca Resources

Corporation 2 2 2

Vintage Production

California, LLC 13 13 13

Totals 1 20 1004 1020 2 3 1025

CountiefDistrictsnot listed did not contaimccurrences ofvell stimulation treatment.
Source: Interim Well Stimulati Database, WST Disclosures Index, operator disclosures

Table25: Number ofWell Stimulation Treatmentdy Stimulation Type and Oil Field

Oil Field Acid Fracture Acid Matrix Hydraulic Fracture | Totals by Oil Field
Belridge, North 149 149
Belridge, South 1 704 705
Elk Hills 18 44 62
Kettleman Middle Dome 2 2
Lost Hills 88 88
North Coles Levee 2 2
Rose 12 12
Stockdale 1 1
Ventura 3 3
No Associated Field 1 1
Totals by Stimulation

Type 1 20 1004 1025

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Wells Stimulated Outside Field Boundaries

AllWSTactivities duringhe reporting period occurred within oil field boundariescept one This WST

was performed by Vintage Production, LLC on well&@38approximately 1.4 miles east and outside the

bounds of the Buena Vista olil field within wesintral Kern County. Thémulation was by hydraulic
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fracture and performed after groundwatermonitoringplanhad beencompletedas part of theinterim
WST Notice

Well Depthsc True Vertical and Measured Depths

This section provides information regarding the average depth df e both measured depth and true
vertical depth, for wells receiving stimulation during the reporting period, aggregated by well operator,
county, district, oil field, and stimulation type. Depths are measured in feet (ft.) and are designated as
either measured depth (MD) or true vertical depth (TVD).

MD represents the actual length of the borehotn MD is best thought of as the total length of drill
pipe, etc, that must be placed into a well to reach the bottom.

TVD represents the vertical distaneerh a point in the well (usually the current or final depth) to a
point at the surface, usually the elevation of the rotary Kelly bushing.

The difference between TVD and MD can be minor to very l&ayea well that is drilled straight
downward, the MD cold potentially be the same as the TVD, though in reality even vertical wells are
not straight.

Many stimulations are performed on wethat are drilled vertically down to a certain depth and then
curved upward toward horizontal, and drilled horizontdtly a distance; much like the shape of the
letter L For such wells the MD will be much greater than the TVD.

Figure4: Average Measured Depth and True Vertical Depth of Stimulated Wells by
Stimulation Type
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18,000 ft. 15,334 fr.
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~ 2297 fu.
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B Average Measured Depth B Average True Vertical Depth

The following aredbles measured bgverage depth of well, by both measured depth and true vertical
depth, for wells receiving stimuliain during the reporting period. As required, they aggregated by
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well operator, county, district, oil field, and stimulation type. Depaire measured in feet (ft.) and are

designated as either measured depth (MD) or true vertical depth (TVD).

Table26: Average Measured Depth of Weldly Well Operator Countyand District

Well Operator Kern County Kings County Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)
Aera Energy, LLC 1,898 6,216
Breitburn Energy Co., LLC 2,756
Central Resources 9,953
Chevron USA, Inc. 2,665
Crimson Resource Management 11,752
KMD Operating Company, LLC 13,039
Occidental of Elk Hills, Inc. 6,208
Seneca Resources Corporation 12,753
Vintage Production California, LLC 12,330
Averages by County/District 2,408 13,039 6,216

CountiefDistrictsnot listed did not contaimccurrences of stiaiation.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table27: Average True Vertical Depth of Wddly Well Operator Countyand District

Well Operator Kern County Kings County Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)

Aera Energy, LLC 1,891 6,166
Breitburn Energy Co., LLC 2,753

Central Resources 9,922

Chevron USA, Inc. 2,660

Crimson Resource Management 11,731

KMD Operating Company, LLC 12,249

Occidental of Elk Hills, Inc. 6,084

Seneca Resources Corporation 7,515

Vintage Production California, LLC 8,388

Averages by County/District 2,334 12,249 6,166

CountiefDistrictsnot listed did not contailccurrences of stimulation
Saurce: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table28: Average True Vertical Depth and Measured Depth of Well
by County, Districtand Stimulation Type

County/District Average Measured Depth Average True Vertical Depth
(ft.) (ft.)
Acid Acid Hydraulic Acid Acid Hydraulic
Fracture Matrix Fracture Fracture Matrix Fracture
Kern County i District 4 17,212 8,386 2,285 15,334 8,211 2,215
Kings County i District 5 13,039 12,249
Ventura County i District 2 6,216 6,166

CountiefDistrictsnot listed did not contaimccurrences of stimulation
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table29: Average True Vertical Depth @hMeasured Depth of Well
by Oil Field and Stimulation Type

Oil Field Average Measured Depth Average True Vertical Depth
(ft.) (ft.)
Acid Acid Hydraulic Acid Acid Hydraulic

Fracture Matrix Fracture Fracture Matrix Fracture
Belridge, North 1,986 1,982
Belridge, South 17,212 1,876 15,334 1,872
Elk Hills 8,386 5,317 8,211 5,213
Kettleman Middle Dome 13,039 12,249
Lost Hills 2,790 2,665
North Coles Levee 9,953 9,922
Rose 12,312 8,231
Stockdale 11,752 11,731
Ventura 6,216 6,166
No Associated Field 12,545 10,267
Averages by
Stimulation Type 17,212 8,851 2,297 15,334 8,615 2,227

Oil fieldsnot listed did not contaiccurrences of stimulation
Source: Interim Well Stimulation Réase, WST Disclosures Index, operator disclosures

Horizon Depths

This sectiorreportsthe average depths of stimulated horizons (in feet) by well operator and
County/District for well stimulation treatments. In this context, the tenwrizonis used syneymously
with zoneor formation. It is important to note that during thenterim periodinformation used to
calculate horizon depths was not differentiated by stimulation stage. As well stimulation treatments
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typically consist of several stages of stimigat the information below cannot accurately depict the
average for the entirety of all stimulation horizon depths for the reporting period.

Table30: Average Measured Depth of Top of Horizby Operator,Countyand District

Well Operator Kern County Kings County Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)

Aera Energy, LLC 863 4,790
Breitburn Energy Co., LLC 1,427

Central Resources 9,570

Chevron USA, Inc. 1,525

Crimson Resource Management 11,417

KMD Operating Company, LLC 11,492

Occidental of Elk Hills, Inc. 4,115

Seneca Resources Corporation 7,276

Vintage Production California, LLC 8,603

Averages by County/District 1,250 11,492 4,790

CountiefDistrictsnot listed dd not containoccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table31: Average Measured Depth of Top of Horizby Oil Field and Stimulation Type

Qil Field Acid Fracture Acid Matrix Hydraulic Fracture
(ft.) (ft.) (ft.)

Belridge, North 851
Belridge, South 11,255 845
Elk Hills 6,146 3,284
Kettleman Middle Dome 11,492

Lost Hills 1,641
North Coles Levee 9,570
Rose 8,328
Stockdale 11,417
Ventura 4,790
No Associated Field 11,910
Averages by Stimulation Type 11,255 6,680 1,163

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

37




Table32: Average True Vigical Depth of Top of Horizon

by Operator,Countyand District

Well Operator Kern County Kings County Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)
Aera Energy, LLC 860 4,779
Breitburn Energy Co., LLC 1,425
Central Resources 9,570
Chevron USA, Inc. 1,522
Crimson Resource Management 11,409
KMD Operating Company, LLC 11,125
Occidental of Elk Hills, Inc. 4,103
Seneca Resources Corporation 7,276
Vintage Production California, LLC 8,103
Averages by County/District 1,240 11,125 4,779
CountiefDistrictsnot listed did not contailmccurrences aofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
Table33: AverageTrue Vertical Depth of Top of Horizon
by Oil Field and Stimulation Type
Oil Field Acid Fracture Acid Matrix Hydraulic
(ft) (ft) Fracture
(ft.)
Belridge, North 849
Belridge, South 11,215 842
Elk Hills 6,129 3,275
Kettleman Middle Dome 11,125
Lost Hills 1,636
North Coles Levee 9,570
Rose 7,960
Stockdale 11,409
Ventura 4,779
No Associated Field 9,811
Averages by Stimulation Type 11,215 6,629 1,153

Source: Interim Well Stimulation Database, WST Disclosures bp#gator disclosures
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Stage Depthg Average Stimulation Depth

This sectiorshowsthe aggregated information for average stimulation depths based upon start and
ending stage depths (in feet) as reported by well operators.

For the purposes of this repordjsclosure form fields which were labeled as "start" and "end" for
measured depth and true vertical depth for the stage during the reporting period had been corrected to
indicate "top" and "bottom", respectively. "Start" and "end" resulted in ambiguitjoaatention and
reporting processes have been put in place to facilitate clear collection and reporting of this information
as of July 1, 2015. The ambiguity resulted in some of the values reported for these data points to be
inverted; this inversion haseen corrected below.

It is also important to note that during thaterim periodinformation used to calculate these depths
was not differentiated by stimulation stage. As well stimulation treatments typically consist of several
stages of stimulation hte information below cannot accurately depict the average for the entirety of all
penetration depths for the reporting period. Top and bottom depths below indicate top of topmost
stage to bottom of bottom stage.

Table34: Average Measured Depth of Top of Stimulation
by Operator,Countyand District

Well Operator Kern County Kings County | Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)

Aera Energy, LLC 1,098 4,857
Breitburn Energy Co., LLC 2,292

Central Resources 9,637

Chevron USA, Inc. 1,663

Crimson Resource Management 11,430

KMD Operating Company, LLC 11,318

Occidental of Elk Hills, Inc. 4,355

Seneca Resources Corporation 10,030

Vintage Production California, LLC 9,145

Averages by County/District 1,519 11,318 4,857

CountiedDistrictsnot listed did not contailmccurrences aoivell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table35: Average Measured Depth of Top of Stimulation

by Oil Field and Stimulation Type

Oil Field Acid Fracture Acid Matrix Hydraulic Fracture
(ft.) (ft.) (ft.)

Belridge, North 1,273
Belridge, South 11,770 1,083
Elk Hills 6,531 3,465
Kettleman Middle Dome 11,318

Lost Hills 1,886
North Coles Levee 9,537
Rose 8,912
Stockdale 11,430
Ventura 4,857
No Associated Field 11,934
Averages by Stimulation Type 11,770 7,010 1,429

CountiefDistrictsnot listed did not contaimccurences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table36: Average Measured Depth of Bottom of Stimulation

by Operator,Countyand District

Well Operator Kern County Kings County Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)

Aera Energy, LLC 1,756 5,238
Breitburn Energy Co., LLC 2,033

Central Resources 9,756

Chevron USA, Inc. 2,164

Crimson Resource Management 11,600

KMD Operating Company, LLC 12,648

Occidental of Elk Hills, Inc. 5,775

Seneca Resources Corporation 12,615

Vintage Production California, LLC 12,076

Averages by County/District 2,206 12,648 5,238

CountiefDistrictsnot listed did not ontain occurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table37: Average Measured Depth of Bottom of Stimulation
by Oil Field and Stimulation Type

Oil Field Acid Fracture Acid Matrix Hydraulic

(ft.) (ft.) Fracture

(ft.)

Belridge, North 1,744
Belridge, South 13,360 1,720
Elk Hills 8,221 4,774
Kettleman Middle Dome 12,648
Lost Hills 2,500
North Coles Levee 9,756
Rose 12,060
Stockdale 11,600
Ventura 5,238
No Associated Field 12,265
Averages by Stimulation Type 13,360 8,663 2,096

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table38: Average Tue Vertical Depth of Top of Stimulation
by Operator,Countyand District

Well Operator Kern County Kings County | Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)

Aera Energy, LLC 1,094 4,847
Breitburn Energy Co., LLC 2,285

Central Resources 9,637

Chevron USA, Inc. 1,659

Crimson Resource Management 11,422

KMD Operating Company, LLC 10,978

Occidental of Elk Hills, Inc. 4,339

Seneca Resources Corporation 7,513

Vintage Production California, LLC 8,184

Averages by County/District 1,497 10,978 4,847

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table39: Average True Vertical Depth of Top of Stimulation
by Oil Field and Stimulation Type

Oil Field Acid Fracture Acid Matrix Hydraulic

(ft.) (ft.) Fracture

(ft.)

Belridge, North 1,269
Belridge, South 11,720 1,079
Elk Hills 6,511 3,451
Kettleman Middle Dome 10,978
Lost Hills 1,824
North Coles Levee 9,537
Rose 8,047
Stockdale 11,422
Ventura 4,847
No Associated Field 9,831
Averages by Stimulation Type 11,720 6,957 1,407

Source: Interim Well Stimulation Database, MBsclosures Index, operator disclosures

Table40: Average True Vertical Depth of Bottom of Stimulation
by Operator,Countyand District

Well Operator Kern County Kings County | Ventura County
District 4 District 5 District 2
(ft.) (ft.) (ft.)

Aera Energy, LLC 1,751 5,219
Breitburn Energy Co., LLC 2,031

Central Resources 9,756

Chevron USA, Inc. 2,159

Crimson Resource Management 11,592

KMD Operating Company, LLC 12,126

Occidental of Elk Hills, Inc. 5,701

Seneca Resources Corporation 7,153

Vintage Production California, LLC 8,348

Averages by County/District 2,139 12,126 5,219

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.

Source: Interim Well Stimulah Database, WST Disclosures Index, operator disclosures
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Table41: Average True Vertical Depth of Bottom of Stimulation

by Oil Field and Stimulation Type

Oil Field Acid Fracture Acid Matrix Hydraulic

(ft.) (ft.) Fracture

(ft.)

Belridge, North 1,741
Belridge, South 12,795 1,716
Elk Hills 8,055 4,739
Kettleman Middle Dome 12,126
Lost Hills 2,370
North Coles Levee 9,756
Rose 8,204
Stockdale 11,592
Ventura 5,219
No Associated Field 10,065
Averages by Stimulation Type 12,795 8,462 2,032

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Confidential Wells

Division records of nearly dl/drocarborwell records in California amevailable forpublicreview and
may be foundothe Dk A A 2y Qa 2yt AyS 2Stf CAYRSNI LI 3S
(http://www.conservation.ca.gov/dog/Pages/Wellfinder.agpx

A small number of wells have confidential status that l&sts limited period of time(PublicResources
Codesection3234) Confidential status allows an operator to keep certain information secret in order to
protect well investment capital and is granted by many jurisdictions besides the State of California
Onshore wells are granted confidentiality for a twear period, and offshore wells are granted
confidentiality for a fiveyear period By statute, the Division may extend the period of confidentiality up
to two years if justified by extenuating circumstasc

No wells stimulated during the reporting period had confidential status

Typesof Wells Receiving Well Stimulation Treatment

This section provides information regarding the well type (specific uses of wells) for wells which were
stimulated during theeporting period.

1 Hydrocarborproduction wells are used to extract fluid hydrocarbons from the subsurface.

1 Steamflood andvaterflood wells are used to inject steam or water into the ground in order to
raise pressure and/or temperature in order ppomote movement ofhydrocarbons
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Table42: Number ofWells byType by Operator

Well Operator Hydrocarbon Steamflood Waterflood Totals by

Production Operator
Aera Energy, LLC 680 151 27 858
Breitburn Energy Co., LLC 48 48
Central Resources 2 2
Chevron USA, Inc. 37 37
Crimson Resource Management 1 1
KMD Operating Company, LLC 2 2
Occidental of Elk Hills, Inc. 62 62
Seneca Resources Corporation 2 2
Vintage Production California, LLC 13 13
Totals by Well Type 847 151 27 1025

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
Table43: Number of Wells by Type bgounty and District

County/District Hydrocarbon Steamflood Waterflood Totals by

Production County/District
Kern County - District 4 842 151 27 1020
Kings County - District 5 2 2
Ventura County - District 2 3 3
Totals by Well Type 847 151 27 1025

Source: Interim Well Stimulation Database, WST Disclosures Index, opéselmsures
Table44: Number of Wells by Type gtimulation Type

Stimulation Type Hydrocarbon Steamflood Waterflood Totals by

Production Stimulation

Type

Acid Fracture 1 1
Acid Matrix 20 20
Hydraulic Fracture 826 151 27 1004
Totals by Well Type 847 151 27 1025

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table45: Number of Wells by Type bBgtimulation Type and Oil Field

Oil Field Hydrocarbon Production Steamflood Waterflood
2z
9,% o 2 %%’ Eg o 2 %% .'9% o X ,%;?:3 %'?_'_')
28| 2% | 58| 28| 28| 58| 28 | 28| 58 | RO

L T L T (T T

Belridge, North 149 149
Belridge, South 1 526 151 27 705
Elk Hills 18 44 62
Kettleman Middle Dome 2 2
Lost Hills 88 88
North Coles Levee 2 2
Rose 12 12
Stockdale 1 1
Ventura 3 3
No Associated Field 1 1
Totals by Type 1 20 826 0 151 0 27 | 1025

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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72-Hour WST Notices Received from Well Operators

Operators are required to providée Division a 7hour notificaion prior to initiating a WST7.2-hour
notices were properly provided for 99% of WSTs performed during the reporting period.

Table46: Number of72-Hour WST Notices Received by Well Opera@ountyand District

Well Operator Kern County Kings County | Ventura County Totals by
District 4 District 5 District 2 Operator
Aera Energy LLC 851 2 853
BreitBurn Operating LP 44 44
Central Resources 2 2
Chevron USA, Inc. 44 44
Crimson Resource Management 1 1
KMD Operating Company, LLC 1 1
Occidental of Elk Hills, Inc. 58 58
Vintage Production California 12 12
Total by County 1012 1 2 1015

CountiefDistrictsnot listed did not contaimccurrences ofvell stimulation treatment.
Source: Intem Well Stimulation Database, WST Disclosures Index, operator disclosures

Table47: Number of72-Hour WST Notices Received ®gunty, District, and Stimulation Type

Well Operator Hydraulic Fracture | Acid Matrix Acid Fracture Totals by
County/District
Kern County - District 4 996 15 1 1012
Kings County - District 5 1 1
Ventura County - District 2 2 2
Total by County 999 15 1 1015

CountiefDistrictsnot listed did not contailmccurrences afvell stimulation treatment.
Sourcelnterim Well Stimulation Database, WST Disclosures Index, operator disclosures

Notification of Availability for Water Testing and Sampling

Prior to performing WST on an oil or gas well, operators are required to hire an independergdttyd
to identify surface owners and tenants of property thaeither located within a 1,50800t radius of the
wellhead receivin§VST orwithin 500 feet of the surface representation of the horizontal path of the
subsurface parts of the well. The thipérty sends thedentified owners and tenants a Well Stimulation
Treatment Neighbor Notification Form, which indicates, among other things, the earliest date upon
which the well stimulation treatment may be performed/ell stimulation treatment cannot commence
until at least 30 days after all required notices have been provided.
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WST Requiring Neighbor Notification

The purpose of this section of the report is to demonstrate the number of planned WSTSs requiring
neighbor notifications in comparison to wells which did notessitate neighbor notifications. However,
during the interim period, well operators were not reporting instances where no neighbor notifications

were required and there is no consistent data for thieerim period covered bythis report. The only
relevantdata available is for notifications actually selAtocesses have been put in place to facilitate
collection of this information as of July 1, 2015.

Table48: Number ofPlannedWell Stimulation for whichNeighborNotifications weresent
by Well OperatorCountyand District

Well Operator Kern County Orange Ventura Totals by

District 4 County County Operator

District 1 District 2

Aera Energy, LLC 611 611
Breitburn Energy Co., LLC 18 18
California Resources of Elk Hills 6 6
Central Resources, Inc. 4 4
Chevron USA, Inc. 40 40
Crimson Resource Management 1 1
DCOR 1
Linn Operating Co. 26 1 27
Occidental of Elk Hills, Inc. 42 42
Seneca Resources Corporation 5 5
Vintage Production Califorj LLC 22 22
Total by County/District 775 1 777

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.

Source: Neighbor Notification reporting from Well Operators

Number of Neighbors Notified

Neighbor notificationsire sentto landowners and/or tenantsy independent thirgparty agencies on
behalf of well operators. The following information is based upon reports submitted byhittgt
agencies for neighbor notifications sent. The figures represent distinct eetgindividuals for a

particular planned stimulation for a particular well. Thpdrty agencies send neighbor notifications for

a planned stimulation based upon individual addresses or parcels. As such, a single surface owner may
have received several tifications regarding a single planned stimulation, one for each of their related
properties.The number oheighbornotifications per stimulation is not fixed and could vary from none

(e.g., exemption from setiotifying, for a well centered within a sileg very large parcel of land
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owned/occupied by the well operator) to dozens (e.g., where a well stimulation might be planned close
to an area of small residential or other parcels).

During the interim period, neighbor naotification reporting did not spgtiife type of planned
stimulation. As such, the data cannot be aggregated by planned stimulationRypeesses have been
put in place to facilitate collection of this information as of July 1, 2015.

Table49: Number ofNeighborNotifications Recipients by Well OperatoGountyand District

Well Operator Kern County Orange Ventura Totals by

District 4 County County Operator

District 1 District 2

Aera Energy, LLC 963 963
Breitburn Energy Co., LLC 18 18
California ResoureeElk Hills, LLC 6 6
Central Resources, Inc. 19 19
Chevron USA, Inc. 42 42
Crimson Resource Management 194 194
DCOR 11 11
Linn Operating, Inc. 26 1 27
Occidental of Elk Hills, Inc. 57 57
Seneca Resources Corporation 20 20
Vintage Production California, LLC 108 108
Totals by County/District 1453 1 11 1465

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.
Source: Neighbor Notification reporting from Well Operators

Water Samplim Requests

Upon receipt of a neighbor notification, a surface property owner or tenant can request water sampling
and testing forcertainwater sourcson the parcel. Miltiple water sources on a single paréelg.,
groundwater well and surface watezanresult in multiple requests from a single owner or tenarte
Division and th&StateWater Boardco-administer the program of tracking, identifying participating
parties, receiving results for ammbtential enforcements for thé&leighbor Notification sampig and

testing program Tracking and monitoring of water sources is not under the purview of the Division as
this falls under the authority of State and Regiow&dter Board. The sampling and testing program is
subject to audit and review by thetateWater Board Information regarding requested water sampling
and testing was provided to the Division by tB@ateWater Board

TheStateWater Boardinformed the Division that during the reporting period only one sampling was
requested in response to moredh one thousand notifications sent. The sampling was performed on
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Hopper Canyon oil field. Despite performing the Neighbor Notification including colledt@baseline
water sample, DCOR did not stimulate the well. As such, no felfptesting to compare to the baseline
sample was required or performed.

Neighbor Notification Audits Performed

Neighbor notifications are sent by independent thjydrty agencis. During the reporting period, eight

such thirdparty agencies were engaged in providing neighbor notifications on behalf of well operators.
An audit of notifications for planned well stimulations for 2014 was performed on two of these agencies.
The auditconsisted of a random spateck of notifications sent for planned well stimulations

representing three of the 10 well operators planning to perform well stimulations during the reporting
period.

1 Third Party Agencies Audited:
o Maverick Petroleum, Inc.
o Stod RivesLLP
1 Affected Well Operators:
0 AeraEnergyLLC
o Occidental of EIk Hill$nc.
0 Vintage Production CaliforniaLC

The audit verified that notifications had been performed as represented by-fidrty agencies.
Verifications included review of céfied mail delivery receipts and contacting reported notification
recipients. No inaccuracy in reported information was found during the audits.

Any audits or reviews of the sampling and testing program which may have been performed3igtine
Water Boad or any other agency are not within the scope of this report.

Groundwater Protection Compliance Status

This section addresses the protection of water resourEéfective January 1, 2014, all well stimulation
treatment notices in California were requiréalinclude either a Groundwater Monitoring Plan (GWMP)
or a Statement of No#\pplicability (SONWSTSs performed in 2014 under the authority of Notices
received by the Division during the late 20Q8rtification of Compliangeeriod were exempted from
thisrequirement(indicated as "N/A" in the figures beloythough nearly all of th€ertification of
Complianceperiod notices contain material intended to fulfill the intent of SB 4 for protection of water
resources

GWMPs and SONSs can be for either a siwgléor an area encompassing a specified set of wells. As
such, a straight count of GWMPs and SONs would in no way relate to the figures for numbers of wells
stimulated or the number of wells covered by either a GWMP or an SON.
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Table50: Number of Stimulated Wells with either GWMP/SON/Not Applicable
by Operator, County and District

Well Operator Kern County Kings County Ventura County
District 4 District 5 District 2
25
0 S
S | z S| z S| z S8
< < < )
= = zZ| 2] 3 b= 2| 3 Z| F©
o @ o|? o| ?
Aera Energy, LLC 51 660 | 144 3 858
Breitburn Energy Co., LLC 48 48
Central Resources 2 2
Chevron USA, Inc. 29 7 1 37
Crimson Resource Management 1 1
KMD Operating Company, LLC 1 1 2
Occidental of Elk Hills, Inc. 23 26 13 62
Seneca Resources Corporation 2 2
Vintage Production California, LLC 1 12 13
Totals by Stimulation Type 108 | 742 | 170 1 1 0 0 0 3| 1025

Source: Interim Well Btulation Database, WST Disclosures Index, operator disclosures

Table51: Number of Stimulated Wells with either GWMP/SON/Not Applicable
by Oil Field, County and District

Kern County Kings County Ventura County
District 4 District 5 District 2

23

Oil Field 0 I I I I P I é E
S8 28|82 58| 8|2]"°°

Belridge, North 121 28 149
Belridge, South 2 587 | 116 705
Elk Hills 23 26 | 13 62
Kettleman Middle Dome 1 1 2
Lost Hills 80 7 1 88
North Coles Levee 2 2
Rose 1 11 12
Stockdale 1 1
Ventura 3 3
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Kern County Kings County Ventura County
District 4 District 5 District 2
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No Associated Field 1 1
Totals by County/District 108 742 | 170 1 1 0 0 0 3 1025

Souce: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table52: Number of Stimulated Wells with GWMP, SON, or Not Applicable
by Stimulation Type

Compliance Type Acid Fracture Acid Matrix Hydraulic Fracture Totals

GWMP 9 100 109
SON 1 6 736 743
Not Applicable 5 168 173
Totals by Stimulation Type 1 20 1004 1025

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Water Usage(Base Fluid)

This section discuss#®e sources, volumes, and suitability for domestic or irrigaparposes of water

used to makeup WST fluids. All WSTs permitted by the Division and performed by operators under SB 4
statute and regulation have used water as a base fNastimulationavere performed during the

interim periodusing nitrogen or hydrocarbon base fluids; these fluids have been used in California and
elsewhere in the past. Units for volumes shown are rounded to the nearest barrel (BBLS).

Base Fluid Water Source

The sourcesf water used to comprise WST base fluid were reported by operators. The spasdbgey
were reported by operatorsare listed belowunderthree categories:

1 Domestic Water System

o Bakersfield Domestic Water Supply

0 Belridge Water District frortaliforniaAqueduct

o Casitas Municipal Water District

0 West Kern Water District

M Produced Water

o Field Produced Water

o0 Lease Produced Water
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Produced Fluid

Produced Water

o O O O

Tulare Water

Produced Tulare Water

9 Private Water Production Well

Kern Front

O O O O o o

Private Landowner in Rose Field

0 South Coles Levee Water Well #1

Private well in Shaftewasco Irrigation Distric

Aeraowned Industrial water sourceells completed in the Tulare Aquifer

Private well in Rose FieldPotableunappropriated groundwater

Private well in Rose FietdShafter Wasco Irrigation District

These categories provide a clear breakdowhUST baséuid by the original sourcél'he following

tables show total volumes by source as well aggregated the data, as required, by district, county, and

operator.

Table53: WSTBase Fluidsources bywolume and Percent

Domestic Water Private Water Produced Fluid Total
System Production Well
Volumes (BBLS) 2,027,858 188,077 392,794 2,608,729
Percentages 78% 7% 15% 100%
Source: Interim Well Stimulati Database, WST Disclosures Index, operator disclosures
Table54: WST Base Fluid Source by Well Operator
Well Operator Domestic Water Private Water Produced Fluid Totals by
System Production Well (BBLS) Operator
(BBLS) (BBLS) (BBLS)
Aera Energy, LLC 1,496,520 33,039 1,529,559
Breitburn Energy Co., LLC 357,418 89,354 446,772
Central Resources 9,895 9,895
Chevron USA, Inc. 159,705 159,705
Crimson Resource Management 2,559 452 3,010
KMD Operating Company, LLC 15,709 15,709
Occidental of Elk Hills, Inc. 70,305 118,019 188,324
Seneca Resources Corporation 101,057 25,264 126,321
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Well Operator Domestic Water Private Water Produced Fluid Totals by
System Production Well (BBLS) Operator
(BBLS) (BBLS) (BBLS)
Vintage Production California, LLC 129,434 129,434
Totals by Source 2,027,858 188,077 392,794 2,608,729
Source: Interim Well &tulation Database, WST Disclosures Index, operator disclosures
Table55: WST Base Fluid Source Gguntyand District
County/District Domestic Water Private Water Produced Fluid Totals by
System Production Well (BBLS) County/District
(BBLS) (BBLS) (BBLS)
Kern County - District 4 2,020,165 172,368 392,794 2,585,327
Kings County - District 5 15,709 15,709
Ventura County - District 2 7,693 7,693
Totals by Source 2,027,858 188,077 392,794 2,608,729
Source: Interim Well Stimatlon Database, WST Disclosures Index, operator disclosures
CountiedDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.
Table56: WST Base Fluid Source by Oil Field
Oil Field Domestic Water Private Water Produced Fluid Totals by Oil
System Production Well (BBLS) Field
(BBLS) (BBLS) (BBLS)
Belridge, North 491,627 57,201 548,828
Belridge, South 1,285,601 32,154 1,317,755
Elk Hills 70,305 118,019 188,324
Kettleman Middle Dome 15,709 15,709
Lost Hills 170,073 33,039 184,969 388,081
North Coles Levee 9,895 9,895
Rose 123,521 123,521
Stockdale 2,559 452 3,010
Ventura 7,693 7,693
No Associated Field 5,913 5,913
Totals by Source 2,027,858 188,077 392,794 2,608,729

Source: Irgrim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Total Base Fluid Used for WST

The following tables demonstrate thg@gregated datdor the total anount of base fluid usely
operator, per county and district, and the overalldtd. Units for volumes shown are rounded to the
nearest barrel (BBLS). As required, they are aggregated by district, county, and operator.

Table57: Total WST Base Fluid Volume by Well Operat@ountyand District

Well Operator Kern County Kings County | Ventura County Totals by
District 4 District 5 District 2 Operator
(BBLS) (BBLS) (BBLS) (BBLS)
Aera Energy, LLC 1,521,866 7,693 1,529,559
Breitburn Energy Co., LLC 446,772 446,772
Central Resources 9,895 9,895
Chevron USA, Inc. 159,705 159,705
Crimson Resource Management 3,010 3,010
KMD Operating Company, LLC 15,709 15,709
Occidental of Elk Hills, Inc. 188,324 188,324
Seneca Resources Corporation 126,321 126,321
Vintage Production California, LLC 129,434 129,434
Totals by County/District 2,585,327 15,709 7,693 2,608,729

CountiefDistrictsnot listed did not contaimccurrences ofvell stimulation treatment.

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosure

Table58: Total WST Base Fluid Volume by Stimulation Typeyntyand District

Stimulation Type Kern County Kings County Ventura County Totals by
District 4 District 5 District 2 Stimulation Type
(BBLS) (BBLS) (BBLS) (BBLS)

Acid Fracture 3,332 3,332

Acid Matrix 20,006 15,709 35,715

Hydraulic Fracture 2,561,989 7,693 2,569,682

Totals by County/District 2,585,327 15,709 7,693 2,608,729

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatnent.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table59: Total WST Base Fluid Volume by Stimulation Type and Oil Field

Oil Field Acid Fracture Acid Matrix Hydraulic Fracture Totals by Field
(BBLS) (BBLS) (BBLS) (BBLS)
Belridge, North 548,828 548,828
Belridge, South 3,332 1,314,423 1,317,755
Elk Hills 20,006 168,318 188,324
Kettleman Middle Dome 15,709 15,709
Lost Hills 388,081 388,081
North Coles Levee 9,895 9,895
Rose 123,521 123,521
Stockdale 3,010 3,010
Ventura 7,693 7,693
No Associated Field 5,913 5,913
Totals by Stimulation Type 3,332 35,715 2,569,682 2,608,729

Source: Interim Well Stimulation Database, WST Disclosures Index, opiigelimsures
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Average WST Base Fluid Volume

The following tables demonstrate thggregated datdor the perjob-average enount of base fluid
usedby operator, shown by county and district. Units for volumes shown are rounded to the nearest

barrel (BBLSAs required, they are aggregated by district, county, and operator.

Table60: Average WST Base Fluid Volume by Well OperaBanintyand District

Operator Kern County Kings Ventura Averages by
District 4 County County Operator
(BBLS) District 5 District 2 (BBLS)
(BBLS) (BBLS)
Aera Energy, LLC 1,780 2,564 1,783
Breitburn Energy Co., LLC 9,308 9,308
Central Resources 4,948 4,948
Chevron USA, Inc. 4,316 4,316
Crimson Resource Management 3,010 3,010
KMD Operating Company, LLC 7,855 7,855
Occidental of Elk Hills, Inc. 3,037 3,037
Seneca Resources Corporation 63,161 63,161
Vintage Production California, LLC 9,956 9,956
Averages by County/District 2,535 7,855 2,564 2,545

CountiefDistrictsnot listed did not contaimccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table61: Average WST Base Fluid Volume by Stimulation T@mntyand Distrid

Stimulation Type Kern County Kings County Ventura County | Averages by
District 4 District 5 District 2 Type
(BBLS) (BBLS) (BBLS) (BBLS)
Acid Fracture 3,332 3,332
Acid Matrix 1,111 7,855 1,786
Hydraulic Fracture 2,559 2,564 2,559
Averages by County/District 2,535 7,855 2,564 2,545

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatment.
Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table62: Average W3 Base Fluid Volume by Stimulation Type and Oil Field

Oil Field Acid Fracture Acid Matrix Hydraulic
(BBLS) (BBLS) Fracture
(BBLS)
Belridge, North 3,683
Belridge, South 3,332 1,867
Elk Hills 1,111 3,825
Kettleman Middle Dome 7,855
Lost Hills 4,410
North Coles Levee 4,948
Rose 10,293
Stockdale 3,010
Ventura 2,564
No Associated Field 5,913
Averages by Stimulation Type 3,332 1,786 2,559

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

WSTBa® Fluid Suitability for Domestic or Irrigation Purposes

This section provides information as to the suitability or unsuitability of water used in base fluids for
other purposes, such as irrigation or domestic purpo3é® suitability obasefluid for irrigation or
domestic purposes wasdata point reported by operators. However, where the water source was listed
as domestic water system, the suitability status has been corrected in this report to indicate that such
base fluid is suitableof irrigation o domestic purposes

In future annual reports, this section will provide information regarding instances where fluid other than
water was used in the base fluid. Collection of information regarding fluids other than water was not
part of the reporting proess during the interim period. Processes have been put in place to facilitate
collection of this information as of July 1, 2015.

Table63: WST Base Fluid Suitability by Well Operator

Well Operator Suitable Not Suitable Totals by Operator
(BBLS) (BBLS) (BBLS)
Aera Energy, LLC 1,525,816 3,743 1,529,559
Breitburn Energy Co., LLC 357,418 89,354 446,772
Central Resources 9,895 9,895
Chevron USA, Inc. 159,705 159,705
Crimson Resource Management 2,559 452 3,010
KMD Operating Company, LLC 15,709 15,709
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Occidental of Elk Hills, Inc. 70,305 118,019 188,324
Seneca Resources Corporation 101,057 25,264 126,321
Vintage Production California, LLC 123,521 5,913 129,434
Totals by Source 2,206,279 402,450 2,608,729

Source: Interim WeBtimulation Database, WST Disclosures Index, operator disclosures

Table64: WST Base Fluid Suitability iountyand District

County/District Suitable Not Suitable Totals by County/District
(BBLS) (BBLS) (BBLS)

Kern County - District 4 2,184,539 400,788 2,585,327

Kings County - District 5 15,709 15,709

Ventura County - District 2 6,031 1,662 7,693

Totals by Source 2,206,279 402,450 2,608,729

CountiefDistrictsnot listed did not contailmccurrences ofvell stimulation treatmat.

Table65: WST Base Fluid Suitability by Oil Field

Oil Field Suitable Not Suitable Totals by Oil Field
(BBLS) (BBLS) (BBLS)

Belridge, North 491,627 57,201 548,828
Belridge, South 1,283,520 34,235 1,317,755
Elk Hills 70,305 118,019 188,324
Kettleman Middle Dome 15,709 15,709
Lost Hills 203,112 184,969 388,081
North Coles Levee 9,895 9,895
Rose 123,521 123,521
Stockdale 2,559 452 3,010
Ventura 6,031 1,662 7,693
No Associated Field 5,913 5,913
Totals by Source 2,206,279 402,450 2,608,729

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Table66: WST Base Fluid Suitability by Volume and Percent

Suitable Not Suitable Totals
Volumes (BBLS) 2,206,279 402,450 2,608,729
Percentages 84.57% 15% 100%

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Base Fluids other than Water

There was no base fluid other than water reporgsiusedor the reporting period.

Recoverd Fluids

Radioactivity of Recovered Fluids

Radioactivity of fluids recovered from WST activities was not consistently reported during the interim
period. Reporting processes put in place effective July 1, 2015 provides the following information for
disclogires received from that date through the end of the reporting period. Analysis is performed for
gross alpha particles which are emitted during the decay of certain radioactive isosymsas radium,
uranium and thorium which are found naturally in thearth's crust.

9 Gross Alpha Particle analysis values rangs9 to 2,483 pCi/L.
1 Gross Alpha Particle analysis value avera$y@3.16 pCi/L.

Radiological Components or Tracers

Use of radiological components or tracers for WST fluids was not correctly rdpmrta small
percentage of disclosures during the interim period. Research into the issue revealed that no
radiological components or tracers were used at any time during the reporting period for any WST.

Waste Fluids other than Water

Recovery of waste fids other than water was not correctly reported during the reporting period.
Research into the issue revealed that there were no waste fluids other than water recovered during the
reporting period.

Chemical Constituents Used inel/Stimulation Treatment

Not counting water, dotal of 253 different chemical constituents wenmeported asused in WST during
the reporting period. These ranged from being usd®71timesfor stimulations to being used only
once. While this information cannot be aggregated in amaningful way, a complete lisorted by the
name of the chemical constituenis provided below.
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Table67: Top20 Chemical Constituents used in WST by Frequency of Use

Constituent Name CAS Number | Times Used for WST

Crystalline silica: Quartz (SiO2) 14808-60-7 1071
Diatomaceous Earth, Calcined 91053-39-3 850
Guar Gum 9000-30-0 712
2-Methyl-4-Isothiazolin-3-One 2682-20-4 664
Crystalline Silica: Cristobalite 14464-46-1 664
Magnesium Chloride 7786-30-3 664
Magnesium Nitrate 10377-60-3 664
5-Chloro-2-Methyl-4-Isothiazolin-3-One 26172-55-4 663
Ammonium Persulfate 7727-54-0 661
Hemicellulase Enzyme Concentrate 9025-56-3 657
Ethylene Glycol 107-21-1 655
2-Butoxy-1-Propanol 15821-83-7 648
Isotridecanol, ethoxylated 9043-30-5 648
Paraffinic Petroleum Distillate 64742-55-8 648
Petroleum Distillates 64742-47-8 648
1-Butoxy-2-Propanol 5131-66-8 647
Sodium Hydroxide 1310-73-2 645
Sodium Tetraborate Decahydrate 1303-96-4 608
Phosphonic Acid 13598-36-2 528
Nitrilotris (Methylene Phosphonic Acid) 6419-19-8 527

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures

Table68: Chemical Constituents used in WST by Constituent Name

Constituent Name CAS Number | Times Used for WST
1, 2, 3 - Propanetriol 56-81-5 7
1,2,3-Trimethylbenzene 526-73-8 12
1,2,4,5-Tetrabromobenzene 636-28-2 1
1,2,4-Trimethylbenzene 95-63-6 6
1,2-benzisothiazolin-3-one 2634-33-5 7
1,2-Diiodobenzene 615-42-9 1
1,3,5-Triboromobenzene 626-39-1 1
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Constituent Name

CAS Number

Times Used for WST

1,3,5-Trimethylbenzene 108-67-8 6
1,4-Dibromobenzene 106-37-6 1
1-bromo-3,5-dichlorobenzene 19752-55-7 1
1-Bromo-4-iodobenzene 589-87-7 1
1-Butoxy-2-Propanol 5131-66-8 647
1-Chloro-4-lodobenzene 637-87-6 1
1-Eicosene 3452-07-1 13
1-Hexadecene 629-73-2 19
1-lodonaphthalene 90-14-2 1
1-Methoxy-2-Propanol 107-98-2 2
1-Octadecene 112-88-9 19
1-Tetradecene 1120-36-1 20
2,2 Dibromo-3-nitrilopropionamide 10222-01-2 9
2,2",2"-nitrilotriethanol 102-71-6 29
2,2'-oxydiethanol 111-46-6 28
2,4,5-Tribromotoluene 3278-88-4 1
2,4,6-Tribromotoluene 6320-40-7 1
2,4-Dibromomesitylene 6942-99-0 1
2,5-Dibromothiophene 3141-27-3 1
2,7-Naphthalenedisulfonic acid, 3-hydroxy-4-[(4-sulfor-1-naphthalenyl)

azo] -, trisodium salt 915-67-3 1
2,7-Naphthalenedisulfonic acid, 5-(acetylamino) -4-hydroxy-3-[(2-

methoxyphenyl) azo] -, disodium salt 6625-46-3 !
2-Bromonaphthalene 580-13-2 1
2-Butoxy-1-Propanol 15821-83-7 648
2-butoxyethanol 111-76-2 1
2-ethylhexan-1-ol 104-76-7 30
2-hydroxy-N,N,N-trimethylethanaminium chloride 67-48-1 7
2-hydroxytrimethylene,bis(trimethylammonium) dichloride 55636-09-4 382
2-lodobiphenyl 2113-51-1 1
2-Methyl-4-Isothiazolin-3-One 2682-20-4 664
2-Monobromo-3-nitrilopropionamide 1113-55-9 10
2-Propenoic acid, polymer with sodium phosphinate 129898-01-7 29
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Constituent Name

CAS Number

Times Used for WST

3,5-Dibromotoluene 1611-92-3 1
3-aminopropyl (sileanetriol) 58160-99-9 11
4-Chlorobenzophenone 134-85-0 1
4-lodo-o-Xylene 31599-61-8 1
4-lodotoluene 624-31-7 1
5-Chloro-2-Methyl-4-Isothiazolin-3-One 26172-55-4 663
5-lodo-m-Xylene 22445-41-6 1
9-Bromophenanthrene 573-17-1 1
Acetic acid 64-19-7 56
Acetic acid, potassium salt 127-08-2 29
Acetyl Triethyl Citrate 77-89-4 12
Acid Phosphate Ester 9046-01-9 1
Acrylamide acrylate copolymer 9003-06-9 1
Acrylonitrile 107-31-1 1
Alcohol, C11-14, ethoxylated 78330-21-9 29
Alcohol, C7-9-iso, C8, ethoxylated 78330-19-5 26
Alcohol; C9-11-iso; C10; ethoxylated 78330-20-8 1
Alcohol; C9-C11; Ethoxylated 68439-46-3 1
Alcohols, C12-16, ethoxylated 68551-12-2 6
Alcohols, C14-C15, ethoxylated 68951-67-7 19
Aldehyde 104-55-2 2
Aldol 107-89-1 2
Alkyl (c10-c14) alcohols, ethoxylated 66455-15-0 29
Alkylaryl sulfonate 68584-27-0 6
Alkylbenzene sulfonate compd. with 2-propanamine 68584-25-8 9
Alkylbenzene sulfonate compd. with triethanolamine 68584-24-7 9
Aluminum chloride, hexahydrate 7784-13-6 1
Aluminum Needles 7429-90-5 1
Aluminum Oxide 1344-28-1 5
Aluminum Silicate 1302-76-7 1
Amine Salts 54300-24-2 2
Amines, hydrogenated tallow alkyl, acetates 61790-59-8 16

62




Constituent Name

CAS Number

Times Used for WST

Ammonium acetate 631-61-8 3
Ammonium bifluoride 1341-49-7 2
Ammonium chloride 12125-02-9 68
Ammonium fluoride 12125-01-8 18
Ammonium Persulfate 7727-54-0 661
Ammonium; diallyldimethyl-; chloride; polymers 26062-79-3 1
Ampicillin 69-53-4 11
E(()err:]trc))lzi)t(e, benzyl(hydrogenated tallow alkyl) dimethylammonium stearate 121888-68-4 1
Benzoic acid 65-85-0 3
Benzyldimethylammonium chloride 122-18-9 1
Benzyllauryldimethylammonium chloride 139-07-1 1
Boric Acid (H3BO3) 10043-35-3 63
Calcium chloride 10043-52-4 30
Calcium magnesium sodium phosphate frit 65997-18-4 7
Caprylamidopropyl betaine 73772-46-0 9
Cationic polymethacrylamide 86706-87-8 2
Chlorous acid, sodium salt 7758-19-2 3
Choline Chloride 67-48-1 4
Citric Acid 77-92-9 85
Citrus terpenes 94266-47-4 21
Cocamidopropyl betaine 61789-40-0 9
Cocamidopropylamide oxide 68155-09-9 9
Copper dichloride 7447-39-4 18
Corundum 1302-74-5 3
Crosslinked PO/EO-block polymer 68123-18-2 30
Crystalline Silica: Cristobalite 14464-46-1 664
Crystalline silica: Quartz (SiO2) 14808-60-7 1071
Cumene 98-82-8 6
D-Glucitol 50-70-4 2
Diammonium peroxidisulphate 7727-54-0 7
Diatomaceous Earth, Calcined 91053-39-3 850
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Constituent Name

CAS Number

Times Used for WST

Dicoco dimethyl quaternary ammonium chloride 61789-77-3 30
Diethanolamine 111-42-2 4
Dimethylbenzylmyristylammonium chloride 139-08-2 1
Dioctyl sulfosuccinate sodium salt 577-11-7 30
Disodium Ethylene Diamine Tetra Acetate (impurity) 139-33-3 1
Disodium octaborate tetrahydrate 12008-41-2 6
D-limonene 5989-27-5 20
Dodecylbenzene sulfonic acid 27176-87-0 4
Enzyme 37288-54-3 11
Erythorbic Acid 89-65-6 7
Ethanol 64-17-5 11
Ethoxylated Alcohol 68131-39-5 1
Ethoxylated alcohol 68439-45-2 1
Ethoxylated alcohol 68603-25-8 1
Ethoxylated Alcohol C12-15 68131-39-5 21
Ethoxylated C11 Alcohol 34398-01-1 1
Ethoxylated Castor Oll 61791-12-6 21
Ethoxylated hexanol 68439-45-2 7
Ethoxylated nonylphenol 68412-53-3 1
Ethoxylated propoxylated 4-nonylphenol-formaldehyde resin 30846-35-6 1
Ethylene Glycol 107-21-1 655
Ethylene glycol monobutyl ether 111-76-2 23
Ethylene Glycol Monobutyl Ether (2-Butoxyethanol) 111-76-2 1
Ethylene oxide 75-21-8 20
Etidronic acid 2809-21-4 1
Food red 10 3734-67-6 1
Formaldehyde 50-00-0 9
Formic Acid 64-18-6 5
Glassy calcium magnesium phosphate 65997-17-3 1
Glutaraldehyde 111-30-8 7
Glycerol 56-81-5 50
Glyoxal 107-22-2 2
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Constituent Name

CAS Number

Times Used for WST

Guar Gum 9000-30-0 712
Heavy aromatic naphtha 64742-94-5 1
Hemicellulase enzyme 9012-54-8 8
Hemicellulase Enzyme Concentrate 9025-56-3 657
Hexamethylenetetramine 100-97-0 17
Hydrated magnesium silicate 14807-96-6 30
Hydrochloric acid 7647-01-0 29
Hydrofluoric acid 7664-39-3 1
Hydrogen fluoride (Hydrofluoric acid) 7664-39-3 1
Hydroxylamine hydrochloride 5470-11-1 18
Ingredient Data is listed below as Other N/A 33
Iron Oxide 1309-37-1 5
Isopropanol 67-63-0 35
Isotridecanol, ethoxylated 9043-30-5 648
Lactose 63-42-3 45
Lactose 9004-34-6 11
Laryl hydrosultaine 13197-76-7 8
Light aromatic naphtha 64742-95-6 6
Magnesium Chloride 7786-30-3 664
Magnesium Nitrate 10377-60-3 664
Methanol 67-56-1 140
Methyl Borate 121-43-7 62
Methyl Isobutyl Ketone 108-10-1 2
Methyl oxirane polymer with oxirane 9003-11-6 31
]I‘\r/lci)ﬁutrae”o;"dimer and trimer fatty acids of indefinite compostion derived 61790-12-3 19
;\:I(i)ﬁutrae"o;i;jimer and trimer fatty acids of indefinite compostion derived 61788-89-4 °
Modified Polymeric Alkoxylate 52501-07-2 2
Monoethanolamine 141-43-5 4
Monoethanolamine borate 26038-87-9 45
Mullite 1327-36-2 3
Mullite 1302-93-8 1
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Constituent Name CAS Number | Times Used for WST
Naphthalene 91-20-3 6
Nitrilotriacetic acid 139-13-9 1
Nitrilotris (Methylene Phosphonic Acid) 6419-19-8 527
Nitrogen 7727-37-9 1
Non-crystalline silica (impurity) 7631-86-9 38
Nonionic Alkoxylate 70559-25-0 21
Olefin 64743-02-8 6
Oleic acid 112-80-1 30
Orange Terpene 68647-72-3 2
Organic Phosphonate 2809-21-4 1
Organic polyol 112-27-6 21
Organic phosphonate 15827-60-8 2
Organic phosphonate 70714-66-8 2
Oxyalkylated alkylphenolic resin 63428-92-2 6
Oxyalkylated Amine Quat 138879-94-4 277
Oxyalkylated Fatty Acid 61791-00-2 2
Oxyalkylated polyamine 68130-99-4 2
Paraffinic Petroleum Distillate 64742-55-8 648
Petroleum Distillate Blend (3) 8042-47-5 22
Petroleum Distillates 64742-47-8 648
Phenolic resin 9003-35-4 27
Phosphonic Acid 13598-36-2 528
Poly(dimethylaminoethylmethylacrylate) dimethyl sulphate quat. 27103-90-8 23
Poly(oxy-1,2-ethandiyl), a-(nonylphenyl)-w-hydroxy- 9016-45-9 18
Poly(oxy-1;2-ethanediyl);a-hydro-hydroxy- Ethane-1;2-diol; ethoxylated 25322-68-3 1
poly(tetrafluoroethylene) 9002-84-0 61
Polyalkylene 7756-94-7 2
Polyamine Polyethers 68815-69-6 1
Polyamine Polyethers 68815-65-1 1
Polydimethyl diallyl ammonium chloride 26062-79-3 45
Polyethers 68815-65-6 21
Polyethylene glycol monohexyl ether 31726-34-8 30
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Constituent Name

CAS Number

Times Used for WST

Polyethylene Glycol Trimethyl Nonyl Ether 84133-50-6 2
Polyethylene oxide 25322-68-3 1
Polylactide resin 9051-89-2 1
Polymer 9003-11-6 1
Polypropylene glycol 25322-69-4 5
Potassium Acetate 127-08-2 1
Potassium Bicarbonate 298-14-6 63
Potassium borate 1332-77-0 30
Potassium Carbonate 584-08-7 64
Potassium Chloride 7447-40-7 16
Potassium hydroxide 1310-58-3 36
Potassium iodide 7681-11-0 4
Potassium oleate 143-18-0 31
Propanol 71-23-8 1
Propargy! Alcohol 107-19-7 28
Propylene glycol 57-55-6 50
Quaternary Ammonium Chloride 61789-71-7 1
Quaternary Ammonium Compound 100765-57-9 2
Quaternary ammonium compounds chlorides derivatives 68989-00-4 1
iI?}ecz;\i(r:T:iecJtr;];)lr]%drrti]catln(i]i‘daecetophenone, formaldehyde, thiourea and oleic acid 68527-49-1 19
Silanetrio; (3-aminopropyl, homopolymer 68400-07-7 11
Silica gel 112926-00-8 2
Sodium bisulfite 7631-90-5 46
Sodium bromate 7789-38-0 1
Sodium carbonate 497-19-8 1
Sodium chloride 7647-14-5 392
Sodium citrate 68-04-2 7
Sodium erythorbate 6381-77-7 1
Sodium Glycolate (impurity) 2836-32-0 1
Sodium Hydroxide 1310-73-2 645
Sodium persulfate 7775-27-1 50
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Constituent Name CAS Number | Times Used for WST
Sodium polyacrylate 9003-04-7 51
Sodium sulfate 7757-82-6 50
Sodium sulfite 7757-83-7 1
Sodium Tetraborate 1330-43-4 2
Sodium Tetraborate Decahydrate 1303-96-4 608
Sulferized Polyolefin 68037-13-8 2
Sulfuric acid 7664-93-9 5
Tar bases, quinoline derivs., benzyl chloride quaternized 72480-70-7 2
Tetrakis(hydroxymethyl)phosphonium sulfate 55566-30-8 30
Tetrasodium ethylenediaminetetraacetate 64-02-8 1
Titanium Oxide 13463-67-7 5
Toluene 108-88-3 3
Tricalcium phosphate 7758-87-4 18
Triethanolamine 102-71-6 1
Triethanolamine zirconate 10133-44-7 1
Trisodium Ethylenediaminetetraacetate (impurity) 150-38-9 1
Trisodium nitrilotriacetate (impurity) 5064-31-3 1
Tryptone 73049-73-7 13
Ulexite 1319-33-1 7
Vinylidene Chloride-methylacrylate polymer 25038-72-6 30
Walnut Shells 84012-43-1 3
Xanthan Gum 11138-66-2 7
Xylene 1330-20-7 9
Xylenesulfonic acid 25321-41-9 3
Yeast Extract 8013-01-2 13
Zirconium dichloride oxide 7699-43-6 30

Source: Interim \&I Stimulation Database, WST Disclosures Index, operator disclosures
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AdditivesUsedin Well Stimulation Treatment

Additive Suppliers

The followingsuppliers were utilized for WST additives in California fordiperting period:

1 Baker Hughes

9 Halliburton

1 North American Chemical Services

1 Schlumberger

9 Tracero

As shownin the following tablesBaker Hughes was, by a large martiie,primary supplier for WST

additivesin California

Table69: Frequency of Supplier Use for AdditiviesWST

Stimulation Type Baker Hughes | Halliburton | Schlumberger | North American Tracerco
Chemical Services

Acid Matrix 19 1

Acid Fracture 1

Hydraulic Fracture 916 41 51 1

Grand Total 917 60 52 1

Source: Interim Well Stimulation Databa%éST Disclosures Index, operator disclosures

Table70: 10 Most Frequently Used Additives in WST

Additive Trade Name Supplier Purpose Times Used for WST
X-Cide 207 [SB-4] Baker Hughes Biocide 700
Enzyme G-I [SB-4] Baker Hughes Breaker 693
GW-3LDF [SB-4] Baker Hughes Gelling Agent 684
GBW-5 [SB-4] Baker Hughes Breaker 675
XLW-10A [SB-4] Baker Hughes Crosslinker 615
Sand, Brown [SB-4] Baker Hughes Proppant 563
ScaleSorb 3 [SB-4] Baker Hughes Scale Inhibitor 556
Clay Master 10 [SB-4] Baker Hughes Clay Control 395
Clay Master 5C [SB-4] Baker Hughes Clay Control 277
Sand, White [SB-4] Baker Hughes Proppant 164

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Additive Usage and Purpose

Thete are over 180 different additives identified for use in WST. This information cannot be aggregated
in any meaningful wayl he following tables provide a listing of all additives used during the reporting
period, including the number of times each was ysasiwell as the supplier for the additive and the
purpose for which the additive was used. In addition to the below, water (CAS nutvB24.8-5) was

used in every well stimulation treatment.

Table71: Additives used in WST by Sujgp and Purpose

Supplier Purpose Additive Trade Name Times Used for WST
Baker Hughes Acidizing HCI, 10.1 - 15% [SB-4] 6
Baker Hughes Acidizing Acetic Acid, Glacial [SB-4] 1
Baker Hughes Acidizing BJ SandStone Acid 30-LT (ABF30) [SB-4] 1
Baker Hughes Acidizing HCI, 5.1 - 7.5% [SB-4] 1
Baker Hughes Acidizing HV Acid[SB-4] 1
Baker Hughes Activator Activator, Superset W [SB-4] 9
Baker Hughes Anti-sludging Agent AS-10 [SB-4] 1
Baker Hughes Biocide X-Cide 207 [SB-4] 700
Baker Hughes Breaker Enzyme G-I [SB-4] 693
Baker Hughes Breaker GBW-5 [SB-4] 675
Baker Hughes Breaker High Perm CRB-LT [SB-4] 31
Baker Hughes Breaker EnZyme G HpH-Il [SB-4] 11
Baker Hughes Breaker Enzyme G HT-II 2
Baker Hughes Breaker Catalyst BC-3 [SB-4] 34
Baker Hughes Buffer BF-7L [SB-4] 64
Baker Hughes Buffer BF-8L [SB-4] 26
Baker Hughes Clay Control Clay Master 10 [SB-4] 395
Baker Hughes Clay Control Clay Master 5C [SB-4] 277
Baker Hughes Clay Control Potassium Chloride [SB-4] 12
Baker Hughes Clay Control FSA-1 [SB-4] 10
Baker Hughes Clay Control ClayCare, ClayTreat-2C [SB-4] 4
Baker Hughes Corrosion Inhibitor Cl-27 [SB-4] 6
Baker Hughes Corrosion Inhibitor CorrSorb 3600 1
Baker Hughes Corrosion Inhibitor CI-39 [SB-4] 1
Baker Hughes Crosslinker XLW-10A [SB-4] 615
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Supplier Purpose Additive Trade Name Times Used for WST
Baker Hughes Crosslinker XLW-32 [SB-4] 62
Baker Hughes Crosslinker XLW-4 [SB-4] 26
Baker Hughes Crosslinker XLW-56 [SB-4] 2
Baker Hughes Crosslinker Boric Acid [SB-4] 1
Baker Hughes Diverting Agents Benzoic Acid [SB-4] 1
Baker Hughes Gelling Agent GW-3LDF [SB-4] 684
Baker Hughes Gelling Agent GW-4LDF [SB-4] 22
Baker Hughes Iron Control Ferrotrol 300L [SB-4] 75
Baker Hughes Iron Control Ferrotrol 210 [SB-4] 6
Baker Hughes Non-emulsifier NE-118 [SB-4] 6
Baker Hughes Non-emulsifier NE-530 1
Baker Hughes Paraffin inhibitor Paravan 35 1
Baker Hughes Proppant Sand, Brown [SB-4] 563
Baker Hughes Proppant Sand, White [SB-4] 164
Baker Hughes Proppant FlexSand LS [SB-4] 20
Baker Hughes Proppant Super LC [SB-4] 16
Baker Hughes Proppant TerraProp Plus [SB-4] 5
Baker Hughes Proppant FlexSand HS [SB-4] 5
Baker Hughes Salts Ammonium Chloride [SB-4] 1
Baker Hughes Scale Inhibitor ScaleSorb 3 [SB-4] 556
Baker Hughes Solvent US-40 [SB-4] 1
Baker Hughes Surface Tension InFlo 72 [SB-4] 24
Reducer
Baker Hughes Surfactant GasFlo G2 [SB-4] 9
Halliburton Additive DCA-14005 37
Halliburton Additive Ammonium Fluoride - 35% 18
Halliburton Additive CITRIC ACID 15
Halliburton Additive Potassium Chloride [SB-4] 12
Halliburton Additive DCA-13005 3
Halliburton Additive ABF 3
Halliburton Additive KCL (POTASSIUM CHLORIDE) 2
Halliburton Additive DCA-11001 2

71




Supplier Purpose Additive Trade Name Times Used for WST
Halliburton Additive DCA-15002 1
Halliburton Anti-sludging Agent DCA-31002 1
Halliburton Biocide BE-3S BACTERICIDE 6
Halliburton Biocide BE-3S 5
Halliburton Biocide additive 2-Monobromo-3-nitrilopropionamide 1
Halliburton Breaker DCA-13002 34
Halliburton Breaker GBW-30 BREAKER 30
Halliburton Breaker DCA-13005 3
Halliburton Breaker DCA-13003 3
Halliburton Breaker Sodium chloride 2
Halliburton Buffer DCA-14001 3
Halliburton Buffer DCA-14002 1
Halliburton Buffer additive Ammonium acetate 1
Halliburton Clay Stabilization Agent DCA-16002 31
Halliburton Clay Stabilizer DCA-16004 21
Halliburton Cleaner DCA-32008 20
Halliburton Cleaner DCA-22001 2
Halliburton Cleaner additve Ethylene glycol 1
Halliburton Cleaner additve Poly(oxy-1,2-ethandiyl), a-(nonylphenyl)- 1
w-hydroxy-
Halliburton Corrosion Inhibitor DCA-14005 37
Halliburton Corrosion Inhibitor DCA-17002 23
Halliburton Corrosion Inhibitor Propargyl alcohol 1
additive
Halliburton Crosslinker BC-140C 30
Halliburton Crosslinker DCA-19002 6
Halliburton Crosslinker DCA-19001 5
Halliburton Crosslinker DCA-19003 1
Halliburton Crosslinker Additive DCA-11001 2
Halliburton Crosslinker Additive Crystalline silica, quartz 2
Halliburton Crosslinker Additive Triethanolamine 1
Halliburton Crosslinker Additive Ulexite 1
Halliburton Fluid Loss Additive DCA-21003 2
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Supplier Purpose Additive Trade Name Times Used for WST
Halliburton Fluid Loss Additive NITROGEN LIQUEFIED 1
Halliburton Friction Reducer DCA-23001 1
Halliburton Gelling Agent DCA-25005 36
Halliburton Gelling Agent DCA-25009 1
Halliburton Intensifier DCA-18001 2
Halliburton Intensifier DCA-18002 2
Halliburton Iron Reducing Agent DCA-26001 18
Halliburton Iron Reducing Agent CITRIC ACID 15
Halliburton Other Ingredient(s) Crystalline Silica, Quartz 2
Halliburton Other Ingredient(s) Sodium chloride 2
Halliburton Other Ingredient(s) 1-Eicosene 1
Halliburton Other Ingredient(s) 1-Hexadecene 1
Halliburton Other Ingredient(s) 1-Octadecene 1
Halliburton Other Ingredient(s) 1-Tetradecene 1
Halliburton Other Ingredient(s) 2-Ethyl hexanol 1
Halliburton Other Ingredient(s) Alcohols, C14-C15, ethoxylated 1
Halliburton Other Ingredient(s) Amines, hydrogenated tallow alkyl, 1
acetates
Halliburton Other Ingredient(s) Bentonite, benzyl(hydrogenated tallow 1
alkyl) dimethylammonium stearate
complex
Halliburton Other Ingredient(s) Ethylene oxide 1
Halliburton Other Ingredient(s) Mixture of dimer and trimer fatty acids of 1
indefinite compostion derived from tall oil
Halliburton Other Ingredient(s) Methanol 1
Halliburton Other Ingredient(s) Poly(oxy-1,2-ethanediyl), alpha-hexyl- 1
omega-hydroxy(C2H40)N(C6H140)
Halliburton Other Ingredient(s) Reaction product of acetophenone, 1
formaldehyde, thiourea and oleic acid in
dimethyl formamide
Halliburton Other Ingredient(s) Silica gel 1
Halliburton Other Ingredient(s) Sodium hydroxide 1
Halliburton Other Ingredient(s) Sodium polyacrylate 1
Halliburton Other Ingredient(s) Tricalcium phosphate 1
Halliburton Other Ingredient(s) Xanthan gum 1
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Supplier Purpose Additive Trade Name Times Used for WST
Halliburton pH Control Additive DCA-14005 37
Halliburton Proppant SAND - PREMIUM WHITE 32
Halliburton Proppant VERSAPROP 2
Halliburton Proppant SAND - COMMON WHITE - SSA-2 2
Halliburton Proppant CERAMIC PROP 1
Halliburton Proppant DSC-01 1
Halliburton Scale Inhibitor DCA-30001 31
Halliburton Scale Inhibitor Citric Acid - 50% 2
Halliburton Scale Inhibitor DCA-30005 1
Halliburton Scale Inhibitor additive Sodium bisulfite 1
Halliburton Solvent HYDROCHLORIC ACID 10-30% 21
Halliburton Solvent ACETIC ACID 19
Halliburton Solvent CITRIC ACID 15
Halliburton Solvent DCA-31003 7
Halliburton Solvent ACETIC ACID 80% 2
Halliburton Solvent 15% HYDROCHLORIC ACID 2
Halliburton Solvent 13.5% HCI/ 1.5% HF 1
Halliburton Solvent 12/3 HCL/HF Acid 1
Halliburton Solvent additive Ethoxylated hexanol 1
Halliburton Speciality Surfactant DCA-32005 6
Halliburton Speciality Surfactant RockOn MX 5-3521 6
Halliburton Speciality Surfactant MX 5-3521 3
Halliburton Speciality Surfactant MC MX 5-3521 2
Halliburton Surfactant MX 5-3521 3
Halliburton Surfactant MC MX 5-3521 2
Halliburton Wetting Agent DCA-32003 9
Halliburton Wetting Agent additive Alkylbenzene sulfonate compd. with 2- 1
propanamine
Halliburton Wetting Agent additive Alkylbenzene sulfonate compd. with 1
triethanolamine

North American Scale Inhibitor 245 FS 10
Chemical Services

Schlumberger Acidizing 15% HYDROCHLORIC ACID 2
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Supplier Purpose Additive Trade Name Times Used for WST
Schlumberger Acidizing 12/3 - Mud Acid 1
Schlumberger Flush Ammonium Chloride 5% 1
Schlumberger Proppant S012-1630 35
Schlumberger Proppant S333-1630 32
Schlumberger Proppant B361-1630 6
Schlumberger Proppant S022-Premium 4
Schlumberger Proppant S333-2040 4
Schlumberger Proppant S333-3050 3
Schlumberger Proppant S020-PREMIUM 2
Schlumberger Proppant S012-2040 1
Schlumberger Proppant 50/120 Sinterblast 1
Schlumberger Proppant 40/70 Ceramic 1
Schlumberger Proppant S020-Standard 1
Schlumberger Proppant Transport YF125-Flex 36
Schlumberger Proppant Transport SOz 34
Schlumberger Proppant Transport YF120ST 7
Schlumberger Proppant Transport YF130-Flex 3
Schlumberger Proppant Transport YF135-Flex 3
Schlumberger Proppant Transport WF130 3
Schlumberger Proppant Transport HCI 15 1
Schlumberger Proppant Transport Mud Acid 12:3 1
Schlumberger Proppant Transport TMAC 1
Schlumberger Proppant Transport YF125-FLEX-L065 1
Schlumberger Proppant Transport YF125-FLEX + RC 1
Schlumberger Proppant Transport WF135 1
Schlumberger Proppant Transport YF130-Flex + RC 1
Schlumberger Proppant Transport YF135-Flex + RC 1
Schlumberger Proppant Transport WF120 1
Tracerco Diagnostics Chemical Tracer 4
Tracerco Organic Carrier D-limonene 4

Source: Interim Well Stimulation Database, WST Disclosures Index, operator disclosures
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Appendix Ac¢ Geographic Information

Oil and Gas District Map

The following image displays the six districts for oil, gas, and geothermal resources in California.

Figure5: Oil and Gas District Boundaries
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Area Maps: Oil Fields with Stimulations

The following arenapsof the oil fields in which stimulation treatment was performed during the
reporting period. The figures below represent Kern, Kings, and Ventura Counties, respectively.

Figure6: Location of Oil Fields with WST
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Figure7: Kern County Oil Fields with WST











































































